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PREFACE 


The follawing information on Basic and Sectional Adjustments has been 
prepared to give a more vivid and thorough understanding of the Friden 
Calculating Machine. 


The first section of the manual deals with the major phases of mechgni- 
caloperationof the machine. It is provided so you may better understand 
the mechanical processes involved in the operation of a mechanical cal- 
culating machine. There are a number of operations illustrated to give 
you a better idea of how it works. 


The second section of the manual lists the most important adjustments, 
settings, timing, etc., and how they are made. There is also a list of 
Service Problems and what to checkin order tocorrect errors, mechan- 
ical failures, etc. 


This manualdeals with the current models and for the most part, the ad- 
justments contained herein may be applied to past models as well. 


Friden Calculators are well designed and accurately manufactured. A 
properly adjusted and serviced machine will give years of satisfactory 
service, 


FRIDEN SERVICE doesn’t COST the customer 
enything compared to the DIVIDENDS it PAYS 
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SERVICE RULES TO REMEMBER 


The customer is our employer; treat him right, protect his property 
and respect his rights. 


Conduct yourself as becomes a member of the FRIDEN FAMILY. 


Promote the name FRIDEN by leaving the customer happy that you 
have called on him. 


Improve your WORK REPUTATION by making every job you do your 
masterpiece. 


When working oa a machine, make sure all screws are tight. Never 
leave a screw loose to take care of a binding part; if a partbinds, find 
out why and correct it. Loose screws can cause you an unnecessary 
amount of trouble. Tighten screws when assembied and you won'tfor+ 
get them. 


Take time to thoroughly check over a machine if there is the least 
doubt of a possible error. 


IMPORTANT: Read and study the adjustments in this manual very 
carefully and follow instructions closely. Corrections may be raade 
more easily and accurately if the sequences and instructions are fol- 
lowed to the letter. 


e1s-5¢ 
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HOW TO USE YOUR MANUAL 


The adjustments in this maaual are listed beginning with the Basic Ma- 
chine and progressing through the variaus Automatic and Special Features. 
For the most part, these adjustments are shown in the sequence in which 
they should be made ar checked. 


Parts numbers of parts shown in these adjustments have purposely been 
eliminated and letters substituted. The reason for this is that whereas 
parts may be changed and the numbers changed, the adjustments of those 
parts do not materially change. 


The Arrows shown on the parts indicate the part is out of Home Position 
or in motion. These are Motion Arrows. The Arrows beside the Adjust- 
ment Point indicate direction in which adjustment may be made; thus a 
Single Arrow indicates adjustment is made in one direction only. Twa 
Horizontal Arrows means right, left, forward or rearward. Two Verti-~ 
cal Arrows means up ar down. Combinations of these Arrows mean up 
andto the right, down and to the left, etc. These are Adjustment Arrows. 


RULE OF ECCENTRICS: Except where specifically noted, all Eccentrics 
should be positioned as shawn in the sketches showing their adjustment. 
In many cases, the parts adjusted by Eccentric will not operate properly 
if the Eccentric is in any other position than the one shown. 


Definition of terms used: 


HOME POSITION: The machine is not in operation, and the parts are in 
their normal stationary position, 

NORMAL POSITION: Machine may hein operation but certain parts, such 
as the Multiplier Section, etc., are not in operation. 

RIGHT: Toward the Right Side Frame Assembly. 

LEFT: Toward the Left Side Frame Assembly. 

For example: if you are facing the rear of the machine, LEFT would be 
to your right. In all cases where reference is made to RIGHT or LEFT 
in this manual it means toward the Right Side Frame or toward the Left 
Side Frame. 


When making changes in adjustments, hold clearances to the tolerances 
given. These adjustments have been worked out over a pericd of time and 
have been found to be satisfactory for most efficient operation of the ma- 
chine. However, DO NOT change adjustments found in the machine with- 
out good cause. 
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HOW THE MACHINE WORKS 


To better your performance as a Friden Serviceman, it is well to know 
all the functions of the machine you are working with. Taken asa whole, 
the machine looks complicated when looking at it as a complete machine. 
The mystery of the Friden Calculating Machine's operation becames sim- 
plified when its various performances are broken down to the individual 
parts involved, 


Each and every part, screw, link, stud and spring in the machine has a 
definite job to do; and when the functions of these parts become knowa te 
you, much of the mystery disappears. A little time for study of your ma- 
chine each day will pay big dividends in your being able to overcome serv-~ 
iee problems more quickly and efficiently. 


You, as a Serviceman, are not particularly interested in the more in~ 
voived applications of the Machine - this is the Salesman’s territory, but 
you definitely should know what all the Keys and Controls are intended to 
da and how they operate. Learnto operate the machine so you may better 
test it after corrections have been made and know that it operates accu- 
rately. 


When you have learned to operate a Friden Caiculator, learn how each 
operation is accomplished mechanically by tracing out all the parts in- 
volved in that operation; learn whateach part contributes to the success- 
ful completion of the operation. When a machine fails or errors occur, 
it is usually due te seme part or combination of parts failing to do what 
they shouldda, This may be caused by wear, a loosened screw, adis- 
connected or broken spring, or any one of a number of things that may 
happen to parts. 


If you know the parts in the operation which failed, it is relatively easy 
to trace the operation through and locate the offending member. Quite 
often, more than half the time for repairing 8 machine is in locating the 
source of trouble. Diagnosis of machine troubles is a skill that cen be 
acquired only through study of the machine, the Service Manuals and 
through much experience. 


The following pages of this Service Manual are for the purpose of ac- 
quainting you with some of the more basic operations of the Friden Cal- 
culating Machine. As you study each drawing, follow out the operation 
on a machine. For axample, see for yourself what takes place when a 
numeral key is depressed in the Main Key Board. Note that, as the key 
goes down, the Key Lockbar engages a notch in the Keystem to held it 
down; the stud on the bottom of the Keystem slides along an incline on 
the Selecting Bar, moving it toward the frontcf the machine and position- 
ing the Selecting Gear to the proper Segment on the Actuator. This il- 
lustration ia very elementary, it is true; but remember, every operation 
in the machine becomes elementary when taken in small doses, ps 
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SELECTING KEYS- 


ACOMILATOR DIAL 


A.ROTO-FLOW DRIVE: The principle of the 
Roto-Flow Drive in the Friden Calculating Ma- 
chine is that all the main rotating parts in the 
machine revolve in ONE DIRECTION at alltimes, 
whether the operation be Addition, Subtraction or 
Shifting the Carriage to Right or Left. This prin- 
ciple of Drive goes tar to simplify the Calculat- 
ing Mechanism and especially the Transfer Mech- 
anism, Since the rotating parts of the machine 
always revolve in one direction, only one set of 
Transfer Gears and Levers is necessary. In the 
process of switching from Addition to Subtrac- 
tion, only the Accumulator Dials are reversed. 


This action is accomplished through the action 
ofthe Addand Subtract Gear, which, in reality, is 
two gears on one hub. The Product Dial Gear is 
located between these two Gears. The Addand 
Subtract Gear slides an the Add and SubtractGear 
Shaft. Thus, when the front part of this Gear en- 
gages the Product Dial Gear, the result is AD- 
DITION: and when the Rear part engages. the re- 
sult is SUBTRACTION. The Add and Subtract 
Gear always rotates in the same direction, but 
the Accumulator Dial Gear will rotate in either 
direction, depending upon whether it is in mesh 
with the Frant Gear or Rear Gear, 


FRIDEN SERVICE doesn't COST the customer 
anything compared to the DIVIDENDS it PAYS 
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SELECTING LEVER 
NOKE 


SELECTING GEARY 


B. SELECTION ~ MAIN KEY BOARD: Study the 
above illustration with a machine uncovered. 
Depress the number 6 Numeral Key; watch the 
action which takes piace as the Key is traveling 
downward. Note the Key Lockbar slip into the 
notch in the Keystem. The Lockbar is out of 
sight inside the Keybox, but its movement can be 
seen at the front end of the Keyhox. Note the 
movement of the Selecting Bar as it moves to~ 
ward the front of the machine and pulls the Se~ 
lecting Gear along with it. 


- NOS SEGMENT 
po -NO. 7 SEGMENT 
“ONO. 8 SEGMENT 
“NO. 9 SEGMENT 


C. You will see that this action has placed the 
Selecting Gear in line with the Number 6 Seg- 
ment on the Actuator. Now, if the Plus Bar is 
depressed and the machine operated, a6 will 
appear in the Upper or Accumulator Dial di- 
rectly inline with the Numeral 6 Key in the Main 
Key Board. 


Release the 6 in the Main Key Board with the 
Zero Key at the bottom of the column in which 
the 6 is located. Note how the Zero Key moves 
the Key Lockbar rearward to release the Numer - 
al Key and the action of the Spring under the 6 
Key lifts it upward to restore it to its normally 
clear position, Repeat the above operations on 
other Numeral Keya; note that a5 or a 9 Key 
moves the Selecting Bar a greater distance than 
a lor & Key. See the reason for this in the ar- 
rangement of the Segments on the Actuators. 


CARRIAGE: The movable Carriage on the Friden 
Calculating Machine gives us a means of chang- 
ing the value of any number or figure placed in 
the Main Key Board by simply shifting the Car~ 
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riage to the right or leit, depending on whether 
it is desired to increase or decrease the value 
of the Key Board Factor. Thus, with the figure 
1 in the first column of the Main Key Board and 
the Carriage in the first position or extreme 
left, the figure ] is then in the UNITS place and 
has the value of 1, Shift the Carriage one place 
to the right and the | is then in the TENS place 
and has the value of 10; third Carriage position, 
100, etc. Thus, the value of the Key Board Factor 
is INCREASED by shifting the Carriage to the 
RIGHT and would naturally be DECREASED by 
shifting the Carriage to the LEFT. 


BASIC OPERATIONS: ADDITIONand SUBTRAG- 
TION ere the two main Basic Operations of any 
computing machine. All the ‘‘ Useful Answers'’ 
used in mechanical calculation are obtained -by 
pne or a combination of both of these basic func - 
tions of arithmetic. Thus, multiplication becomes 
a process ef ADDING a number (the multiplicand) 
te iteelf a given number of times (the multiplier) 
to obtain a result (the product}, Division is a 
process of SUBTRACTING a given number (the 
divisor) from another number (the dividend) a 
number of times to obtaina result (the quatient); 
and sometimes part of the dividend is left over 
and this is called the remainder, Thus, you see 
that all arithmetical processes make use of one 
ar both of these Basic Operations, 


ADD-SUBT. GEAR~ 


TO SUBTRACT To ADD 


—~ADO~SUBT. GATE: 


D. ACCUMULATION: Accumulation of numbers 
in calculations is the adding of one number to an- 
other or adding a series of numbers together. 
This accumulation gives us a total which is de- 
sired when it is necessary to determine the 
amount occasioned when two or more numbers 
are added together; thus, the accumulation of Z 
and 2 becomes 4, etc. 


In the Friden Calculating Machine, this process 
of accumulation is performed mechanically by 
the medium of gears and dials. As a demonstra- 
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tion of this process, put the number 125 inthe Main 
Key Board, depress the Plus Bar and turn the 
Drive Shaft slowly by handcrank. Note as the 
revolution of the Drive Shaft progresses, the num- 
ber 125 appears in the Accumulator Dials. With 
the same number in the Key Board, again depress 
the Plus Bar and rotate the Drive Shaft by hand 
crank and the number 250 appearsin the Accumu- 
later Dials. Why did not the number 2 4 10 ap- 
pear? This last demonstration brought into play 
another feature of Accumulation known as Trans- 
fer, Thus, when the 5 and 5 were added together 
the 1 of the result 10 was automatically trans- 
fered ta the second column and added to the 4 in 
that column so that it became 5, and the correct 
result 250 appeared in the Accumulator Dials. 


E. TRANSFER: The Transter mentioned above 
is accomplished by the action of a Cam on the 
bottom of the Accumulatar Dial Shaft and is lo~ 
cated just above the Accumulator DialGear. This 
Cam actuates the Transfer Lever, which in turn 
moves a Transfer Gear downward on the Add~ 
Subtract Gear Shaft next order to the Left. This 
action moves the Transfer Gear into position to 
be acted upon by the Transfer Tooth on the Actu- 
ator which rotates the Transfer Gear one tooth, 
andinturn causes the Accumulator Dial to regis~ 
ter an additional digit. Allthis actiontakes place 
after the rotation of the Selecting Gear is com- 
pleted in that column; so there is never any in- 
terference hetween Selection and Transfer. The 
Transfer Gearis restored to normal position by 
the Restore Cam on the Actuator. 


You will note that numbers continue to accumu- 
late in the Upper or Accumulator Dials until the 
end of the operation being performed. These 
numbers will remain ‘‘stored’’ in the Accumu- 
lator Dials until cleared out or ‘terased'' to be- 
gin the next operation. 


F. COUNTER: The Gounter inthe Friden Calcu- 
lating Machine is for the purpase of recording 
the number of calculations made in any one prob- 
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lem and/or accumuleting the number of opera- 
tions made in a series of calculations. The prin- 
cipal use of the Counter is in division problems 
where the number of calculations made by the 
machine is the quotient or answer. There are 
other uses for the Counter such as: checking for 
the correctness of multipliers, number of items 
in addition or subtraction, and other applications 
of the machine. 


Observe the construction of the Counter, how the 
Teeth are assembled on the Counter Shaft and 
the slight amount of Spiral necessary to prevent 
errors in Transfer from one Counter Dial toan- 
other. Study the above drawing to note how this 
Spiral works in connection with the Blocking Cams 
on the Counter Dials so that only ONE Secondary 
Finger may touch a Blocking Camatany one time, 
how the Secondary Finger moves into the Slot in 
the Blocking Cam to effect a Transfer. Study the 
Counter action in the machine. 


DIVISION: In mechanical calculating machines, 
the process of division makes use of both sub- 
traction and addition due to the mechanical pro~ 
cess necessary to determine the difference in 
the size of the figures involved. That is to say, 
the machine will subtract one time too many in 
that particular column to determine thatit is ne~ 
cessary to shiit the Carriage into the next column 
where the process of subtraction will be continued 
until the completion of the problem. When this 
happens, the machine knows that it has made an 
overdraft and hastens to correct that overdraft 
by immediately adding the last subtraction back 
into the Upper Dials, after which the Carriage is 
automatically shiftedinto the next column to con- 
tinue the operation. Therefore, in division, the 
machine ts continually subtracting, adding and 
shifting the Carriage through the whole operation. 


G. SELECTION - MULTIPLIER KEY BOARD: 
Study the next illustration. Depress the Numer- 
al 1 Key, follow its action down through the Key 
Board to the Setting Lever and to the Setting Pin 
in the far rear position in the Setting Pin Board. 
Note that the Number | Pin is pushed upward, 
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Restore the Multiplier Unit to Normal by using 
the Multiplier Clear Key. Now depress the Nu- 
meral | Keyand note the action of the Multiplier 
Segment Release Mechanism, Note thatthe Key- 
stem contacts a small rod inside the Key Board, 
which in turn transmits motion to the Segment 
Release Mechanism andtothe Zero Latch so that 
it moves out from under the Selection Segment; 
the Segment actuated by a spring, is stopped by 
the Number | Pin. 


Again restore the Multipliex Unit and depress 
the Numeral 1 Key; and note that the small rod 
inside the Key Board also actuates the Escape- 
ment Pawl downward until the Holding Pawl moves 
out of a Tooth in the Escapement Bracket. As 
the Key is released, the Multiplier Selection Unit 
is allowed ta move to the left the space of one 
Tooth, 

We have now completed the Selection of the Num- 
her Linthe Multiplier Selection Unit. This places 
the Multiplier 1 in the first column of the Multi- 
plier Unit. Depress the Numeral 2 and note that 
the Unit has now moved to the second position, 
and the first number selected has now been placed 
in the second colurnn of the Multiplier. As each 
digit of the Multiplier is selected, the column 
position of the previous digits moves one space 
to the left. Thisis easily séenqnacovered ma- 
chine by noting the numeral on the Decimal Point~ 
er Bar in line with the first number selected; 
thus, if you depress the | Key three times, the 
first 1 selected will be in line with the figure 3 
on the Decimal Pointer Bar. Thus, whenyou se- 
lect a Multiplier in the Multiplier Key Board, 
you would put it in as you would read it; that is, 
for the Multiplier 125, you would depress the 1, 
then the 2, and then the 5. 


GENERAL: The foregoing descriptive drawings 
and text are merely an effort to start you on your 
way toa fuller understanding of the Friden Calen- 
lating Machine. Apply these principles to other 
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operations; trace these operations through the 
machine so you will KNOW what is taking place 
in your machine when any one of the Control Keys 
isdepressed. After youhave masteredthis phase 
of the work, there should be little ta bother you 
in making accurate diagnosis of machine troubles 
and locating the proper part or place to make 
correction. 


When making corrections in adjustments, and in 
particular in the case of Sequence Adjustments, 
be SURE to follow the line of adjustments all the 
way through to determine where adjustment or 
correctionis needed. Many times machine trou- 
bles are multiplied when the mechanic starts 
making adjustments without first determining 
WHERE correctionisneeded. Make sure of your 
diagnosis before doing anything to a machine; 
your corrections will be far easier, more effi- 
cient and quicker. 


FRIDEN SERVICE doesn’t COST the customer 
cnything compared to the DIVIDENDS it PAYS 


1550 FRIDEN CALCULATING MACHINE CO., INC. Page 11 
CHAPTER 1, WIRING AND TIMING MODEL sTw 
« WIRING DIAGHAMS 


T oo 
& 


1, Wiring Diagram for Series '*C’* Motor. Note Motor has five lead wires. 
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2. Wiring Diagram ior Series ‘*B’ Motor. Note Motor has three lead wires. 
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b. TIMING 
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(0 BANK-STANDARD ONLY 


ADD-SUBT. GEAR & CENTRALIZER 
TRANSFER GEAR & GENEVA 
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SELECTING GEAR & GENEVA 


“NO SELECTING GEARS ON THESE 


TWO SHAFTS ON 8-BANK MODELS. 
“4, 


CLUTCH 
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3. TIMING CHART: The preceding full-page 
drawing shows the timing and installation of the 
various sections of the Actuator and Selecting 
Units far both 8 and 19 Bank machines. You will 
note the 10 Bank #6 Actuator is used far both 8 
and 10 Bank machines to standardize manufac- 
turing procedure and therefore, the timing and 
installation of Selecting Gear Shafts and Add- 
Subtract Gear Shafts is the same for both 8 and 
10 Bank machines. This same Chart is also used 
for Complete Transfer machines. The addition 
of the two Extra Transfer Shafts completes the 
Unit for 10 Bank standard machines. 


The following drawings explain in more detail the 
individual timing units. 


4, DRIVE SHAFT AND CLUTCH ASSEMBLY: 
Before installing the Clutch, position the Drive 
Shaft A so Key Board Clear Stud B on the Counter 
Oscillator Cam G will be up and toward the front 
ofmachine. Install Clutchwith Lip of Clutch Dog 
Dtoward front of machine. Now, turn drive shaft 
until Clutch Dog is tight against Clutch Release 
Dog. 


RIGHT SIDE 


HOME POSITION 


5. ACTUATORS: With Clutch Dog B tight against 
Clutch Release Dog G and Drive Shaft in Home 
Position, install Actuators with Punch Mark Aon 
Gear Hub straight up. Beginwith #1 Actuator on 
right side of machine, Any time the Drive Shaft 
is in Home Position, Purch Marks on Actuator 
Gears should be up. 
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6. SELECTING GEARS: Selecting Gears are 
matched tooth A to Tooth A and installed on Se- 
lecting Gear Shafts Tooth Ato Valley BafGeneva 
C, as shown. 


RIGHT SIDE 
— oe 


7, ADD-SUBTRACT GEARS: Note that one end 
of Add-SubtractGear is COUNTERSUNK(A). This 
is a mark for identification. Install as shown, 
beginning on the right side of the machine. #1 
Countergink A UP, #2 A DOWN, #3 A UP, alter- 
nating UP and DOWN to andincluding #11, which 
is UP, #12 is a Special Add -Subtract Geer - 
Geneva Unit. On Extra Transfers #13 and #14, 
Gountersink Ais DOWN on both. Add-Subtract 
Gears are installedon Add-Subtract Gear Shafts 
with Tooth B to Valley 6 of Centralizer Detent D. 
Extra Transfer Gears Tooth to Valley of Ratchet 
Gear E. 

NOTH: #1! Add-Subtract Gear Shaft is Specia’ 
and has a groove near Detent for identification. 


When properly installed, all Add-Subtract Gear: 
will have one tooth straight UP. 


RIGHT SIDE 
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TRANSFER GEARS: No Transfer Gear on #1 
dd~Subtract Gear Shaft. Begin with a LONG 
Transfer Gear Aon #2 Add-Subtract Gear Shait. 
: ra atcrnanng U0 B on #3 Add-SubtractGear 


haft, alternating LONG and SHORT to and in- 
Ayuding #11 whieh is SHORT. #12is Special As- 
sembly, which includes Shaft, Gears and Geneva 

complete. Time Transfer Gears Tooth C to Val- 
ie D of Geneva E. 


© FIG.1 ® FIG. 2 


9. DIVISION IDLER GEAR: Fig. 1. Time Idler 
Gear A and Drive Gear B to Punch Marks C, as 
shown, Disregard Punch Marks E. Fig. 2. idler 
Gear in Home Position; note position ef the two 
teeth on Intermittent Gear D and Division Con- 
trolGear F, NOTE: When G Punch Marks are 
lined up on both Drive and Idler Gears as shown 
in Fig. 1, Idler Gear A may be removed without 
removing Division Drive Gear B. 


10. SHIFT DRIVE GEARS: Time Shift Drive 
Gears A and B to Punch C, as shown. Smooth 
Shift is shown, but the same timing is to be used 
for Two and Four Peint Shift on all ''W*' Line 
machines. 


FRONT OF MACHINE 


@ 


11. POWER SET CAM: WithMain Drive Shaft A 
in Home Position, time Power Set Cam B with 
Stud and Roller C toward front of machine. 
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12, MULTIPLIER UNIT SHIFT SHAFT ASSEM- 
BLY: With Drive Shaft in Home Position, point 
of Shift Pawl Ashouldbe inline with Punch Mark 
B on Drum below Shift Paw], If in doubt, space 
Multiplier Unit several places to the left (Cord 
detached), depress Multiplier Clear Key and note 
that point of Shift Pawl A will be positioned slight- 
ly to the right of a tooth on Shift Rack C. 


13. SHIFT SETTING AND DIAL RESET SHAFT 
ASSEMBLY: Fig. 1. With Drive Shaft in Home 
Position and Multiplier Unit Shift Shaft in prap- 
er time, Dial Reset Cam A at left end of Shait 
will be UP and the Timing Hole B will be in line 
with edge of Frame C, Fig. 2. Cam D on right 
end of Shait will be rearward and slightly down. 
Note position of Notch in Disc E. 
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CHAPTER 2. BASIC ADJUSTMENTS — NONSEQUENCE 


14, GOVERNOR - ALL FRIDEN MOTORS: Set 
Governor A on Motor Shaft with approximately 
1/32°' clearance between Governor Rings and 
Governor Brush Holders B, as shown. 


CLEAN BETWEEN RINGS 


wo ot 
FAST SLOW ay OG 


18. GOVERNOR ADJUSTMENT AND MACHINE 
SPEED: Machine Speed, all ‘*W"' Models, is 495 
not to exceed 500 revolutions per minute, To in- 
crease machine speed, turn Adjusting Screw A 
IN. To decrease machine speed, turn Screw A 
ouT. 


MOTOR TROUBLES: Motor failure: Motor fails 
torun atall; first, check Cord and Plugs to elec- 
tric outlet; checkGovernor Brushes for sticking; 
Commutator Brushes; check Switch and Wiring. 


Motor continues to run: check Switch, and if in 
good order and not sticking, thenthe chances are 
that the Capacitor is shorted and must be re- 
placed. 


Motor runs at excessive speed: Capacitor is 
shorted and must be replaced. Never allow ma- 
chine to be run at this speed. When this condi- 
tion is found in a machine, always check the 
Genevas for burred points and for proper setting: 
the excessive speed may have damaged them. 


Motor runs but iserraticin speed: check Gover- 
nor Brushes for sticking; also check Gommuiator 
Brushes; check Governor Points. 


Motor runs partof the time buthas a‘'dead"’ spot 
where itwillnotstart: check for sticking Brush~ 
es. If Brushes are in good arder, chances are 
there is a dead coii, and it will be necessary ta 
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replace the complete Motor. 


MOTOR GARE: The Friden Motor requires little 
attention. Care should be exercised in lubricat- 
ing and it is recommended that the Motor be lu- 
bricated only about once every six months or so, 
and then only one drop of light oif in each of the 
Shaft Bearings. Excess oi! tends to foul the Com- 
mutator and Governor Brushes, causing exces- 
sive burning and arcing. This is also one of the 
causes of Brushes sticking and of Motor failure. 


MOTOR ADJUSTMENT: When replacing a Motor, 
it is necessary to adjust or align the Motor with 
the Drive Pinion Shaft Coupling. A good method 
to abtain perfect alignment is to leave the Motor 
Screws loose enough so the Mator may be shift~ 
ed slightly by hand; then with Motor running, move 
Motor by hand until the point of least vibration 
is reached; then tighten the Screws firmly. Aft- 
er Screws are tightened, power off, try turning 
Motor by hand; it should be perfectly free. 


GOVERNOR CARE: Governor Contact Rings 
should be kept polished and smooth, This may 
be done by using Crocus Cloth or very fine sand- 
paper. In cases where the Governor Rings are 
badly scored and pitted, it is advisable to re- 
place them with new or re-built Governor. If oil 
and dirt appear on the Governor, it shauld be 
removed and thoroughly washed in cleaning fluid. 
After cleaning or polishing the Governor Contact 
Rings, usea stiff brush to clean between the Rings 
to remove any foreign matter that might cause 
arcing or burning between them. 


Governor Contact Points may need some atten- 
tion; and in cases where pitting is not very se- 
vere, they may be filed or stoned to a smooth 
surface, If Points are badly pitted, Governor 
should be replaced. 


NOTE: Damaged Motors and Governors may be 


returned to the factory in San Leandro where 
they will be rebuilt at a nominal cost. 


b. COVERS 
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16. FRONT TOP COVER ASSEMBLY: TopCover 
should be adjustedto clear all Key Tops. To ad- 
just, set Front Braces A, located atthe front ends 
of Right and Left Side Frames, against Top Cover 
B to hold alignment with Key Tops. Key Tops 
should be approximately centered in holes front 
to rear, 


Clearance of Key Tops side to side is more or 
less fixed and seldom needs adjustment. If it 
becomes necessary to relieve side pressure on 
Key Taps, proceed as follows: determine which 
way Top Cover should go; then remove Side Cover 
on side to which Top Gover is to be moved. Re- 
move Side Cover Mounting Stud; place one or two 
4017 washers under Stud. It isquite possible the 
Side Cover is exerting pressure onthe Top Cover 
to throw it out of line. If this does not give suf- 
ficient relief it willthen be necessary to realign 
the Frontand Rear Top Cover Mounting Brackets. 


17, CARRLAGE COVER BRACKETS, RIGHT AND 
LEFT: Carriage Cover should line up with Dials 
and Dial Twirlers so there are no binds and so 
figures an Dials are plainly visible in the Dial 
Windows. , To adjust, loosen nuts at A and shift 
Brackets to position desired. To tighten Car- 
riage Gover, form Ears of Brackets upward and 
outward at B. 


MACHINE GOVERS, CARE AND CLEANING: 
Touch-up enamel may be’ had for repairing 
scratches; however, in cases of severe damage 
to the finish, it is better to replace damaged 
Cavers. 


Plastic Indicators, such as Decimal, Carriage 
Position, etc., may be replaced by using awarm 
iron to spread the plastic tenon. 


For removing various stains and ordinery soil 
from-Covers, the follawing methods and cleaning 
agents are recommended. 


COVERS, CLEANING PROCEDURE: Acomplete 
kit of cleaning materials would include the fol- 
lowing: 
Cheesecloth or other soft materia! 
Nailbrush or soft Toothbrush 
Shell Oil Co. '* Lacquer Diluent’’ 
Sanfords* Ink Eradicator 
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Ditto Hand Gream Soap 
Acetone g 
Ammonis, household strength 


The following methods make use of the materials 
listed. Alist of stains and the method of remov- 
alwill be found at the end of this list of methods. 


1. Sheli Oil Co.‘‘Lacquer Diluent.'* Use cheese~ 
cloth and a generous amount of solvent. Rub very 
lightly and change cloth frequently, Some stains 
require the cover to be removed and use of finger 
nailbrush and solvent. 


2. Water, withar without soap. Use with cheese- 
cloth or nailbrush. 


3. Stanfords’ Ink Eradicator. Rinse~offwith 
water. 


4, Ammonia. Scrub with brush, rinse with water, 


5. Acetone. Apply sparingly with clean cheese- 
cloth. Wipe immediately with dry cheesecloth. 
Acetone softens paint; so exercise caution. If 
slightly softened, paint will regain its hardness. 


6, Ditto Cream Soap or other duplicating ink-re- 
moving soap preparation. Rub soap thoroughly 
into stain and wash aff with water. Bad stains 
may require more than one application. 

STAIN METHOD 
Gandy 1 
Carbon paper 1 
General soil from hands, etc. L 
Grease 1 
Ink, Ball Point 1 
Ink, Stamp pad 1 
Lipstick 1 
Pencil, Colored 1 
Pencil, Eyebrow L 
Pencil, Graphite 1 
Pencil, Grease or china marking 1 


Candy 2 
Blood 2 
Ink, Fountain pen 2 
Ink, India 2 
Ink, Washable 2 
Ink, Fountain pen 3 
Ink, India 4 
Nail Polish 5 


Ditto, Process Blue Pigment é 
Pencil, Indelible 6 
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It should be noted that water and Shell Oil Co. 
‘Lacquer? Diluent’’ will remove almost all erdi- 
nary stains, The Lacquer Diluent is to be par- 
ticularly reeornmended for preliminary treat- 
ment and for the cleaning up of general soil. 


c. ACTUATORS 


PLATE. 


er. FRONT BEARING PLATE 


18, ACTUATORS: Should be perfectly free in 
action without end play, Adjust Bearing A with 
wrench #SS-55. Then tighten Detent B. 


19. ACTUATORS, GRNEVA DISC TO GENE.VAS: 
There should be .002 to .003 clearance between 
raised Land on Geneva Disc A and Genevas B. 
Geneva should not spin in Transfer Dweli C. To 
adjust, rotate Actuator to position shown above 
and adjust Bearing D. 
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20, THRUST BRACKET FOR MAIN DRIVE 
SHAFT: There should be little or no backlash 
in the Actuators. The gears should be snug with- 
out noticeable drag. Adjust Bracket A to the 
right. 


@. CARRIAGE SHIFT 


21. SHIFT ENGAGING LINK ASSEMBLY: In Shift 
Position, Shift Clutch Controller A should con- 
tact Shift Interlock B without pressure and with- 
out excess clearance. Adjust Engaging Link © 
by Eccentric D. Adjustmentis for poth Right and 
Left Shift. NOTE: Smooth Shift is shown, bat 
same adjustment may be used for Two and Four 
Point Shift. 


22. SHIFT ENGAGING LEVER-RETURN CLESR: 
In Shift Position, Shift Clutch Controller A should 
contact Shift Interlock B without pressure and 
without excess clearance. Adjust Engaging Lever 
C by Eccentric D. NOTE: Smooth Shift is shown 
but same adjustment may be used for Two and 
Four Point Shift. 
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¥3. CARRIAGE CLEAR ENGAGING LEVER: In 
Home Position, Lever A should clear end of Push 
Rod B .005 to .010, Adjust by Eccentric C. 


24. SHIFT SHAFT OSCILLATING LEVER 
LATCH: With Carriage Clear Key depressed, 
turn Drive Shaft slowly by handcrank. Latch A 
should have .003 to .005 overlatch on Roller B 
when Actuating Lever © is on high point of throw. 
Adjust by Eccentric D. 

NOTE: The above amount of overlatch may vary 
with the Operating Key depressed; therefore, it 
is advisable to check this adjustment with other 
Keys operating through this mechanism, such as 
Dividend Tabulator and Multiplier Keys. Adjust- 
ment should be made to lightest Key. 


25. OVERRIDE. PAWL STOP ONSHIFT BEARING 
PLATE (FOUR POINT AND SMOOTH SHIFT): 
End of Override Pawl A should clear Stop Lip B 
.005 to .010 when Carriage reaches point of great- 
est travel © to the left on Override Action, 
Adjust by forming Lip B. 


26. ACTUATING LEVER FOR RIGHT SHIFT DIs- 
ENGAGING LINK: With Right Shift Key held down; 
Shift Clutch should disengage when Shift Gear 
makes first Override Action. IfiGear makes more 
than one Shift Action in this position, Roller A 


BASIC ADJUSTMENTS — NONSEQUENCE. 


may be lowered by forming Lever at B. If Gear 
fails to complete Shift Action or tends to stick on 
high point, raise Roller A. 


27. FOUR POINT SHIFT CENTRALIZER UNIT: 
When Shift Gear Ais onhigh pointas shown, Cen~ 
tralizer B should overlatch on Latch € .001 to 
1002. Adjust by forming ears on Centralizers at 
B and D, keeping adjustment even to prevent un~ 
necessary bumping. 


28, SHIFT CENTRALIZER CONTROL LEVER: 
On a slow release by hand, Lever A should re- 
lease Latch B when Lever A is approximately 
-01D from bottom of Notch in Gam. Adjust by 
forming lever of Latch at B. 
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29. SHIFT LOCKS: Upper ends of Shift Locks A 
should clear Studs Bon Shift Gear .005 to .010 in 
both Right and Lett Shift. Adjust by forming Lip 
CG on Actuating Lever. 


® 


2 
Bh 2 PowT 
030-4 PONT 


830 -S400TH 


10 BANK 8 BANK 


30, LEFT END CARRIAGE STOP, 8 AND 10 
BANK: For Two Paint Shift machines, Carriage 
in last position, Stop A should have .002 to 008 
clearance to Left Carriage Clamp B. For Four 
Point and Smooth Shift machines, have approxi- 
mately .030 clearance or set Stop A to touch B 
at point of Carriage motion with Shift Gear in 
Override Action, Adjust at C. 


31, CARRIAGE STOP - RIGHT: For Two Point 
Shift machines, have .002 to .008 clearance be- 
tween Stop A and Rear Bearing Plate B, For 
Four Point and Smooth Shift Machines. have ap- 
proximately .030 clearance ar set Stop A to touch 
B at point of Carriage motion with Shift Gear in 
Override Action. Adjust at C- 


32. CARRIAGE SHIFT RACK CLAMP: Carriage 
Shift Rack A should be parallel to Carriage 


Frames 8 and should alse clear the Shift Gear 
and Clear Slide. Adjust at C. 


e. MAIN KEY SECTION 


FIR INDWIDLAL GRAR 
ALGNMENT ADJUST 


33. MAIN KEY BOARD SECTION: There should 

be approximately 75% to 85% bire of Selecting 

Gears A on Segments of Actuators B. Adjust by 

Eccentrics C located on both sides of Key Board, 

Square Brace Rod D should be kept at an angle | 
to prevent slipping through square holes in Side 

Frame E, Note adjustment of Eccentric F for 

Upper Hold Down Bracket. 


34. SELECTING BARS: In Home Position, Se- 
lecting Gear A should clear beth Upper and Low- 
er groups of Segments B on Actuators Approxi- 
mately equal. Gear D at upper end of Actuator 
should have .005 to .010 clearance ta Segments. 
Adjust by forming Selecting Bar at C and be sure 
Selecting Bar is periectly free after adjustment. 
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SIDE FRAME 


35. STOP FOR KEY BOARD CLEAR GATE: Stop 
shoulé hold Clear Gate so there is .005 to .015 
clearance between Slides A and Key Lock Bars 
B, To adjust, loosen large headed Screw C an 
right side of Right Side Frame and turn Stop D 
to desired position. 


36. ADD PITMAN RELEASE ACTUATOR LEVER: 
When Dividend Tabulator Key orany of the Multi- 
plier Keys is depressed, Lever A is actuated 
by part B on Clutch Release Shaft C. This action 
is transmitted to the Key Board Clear Link D 
through linkage, as shown, which lowers end of 
Clear Link below Clear Gate Eto preventclear- 
ing the Main Key Board until the end of apera- 
tion. Since the amount of clearance between D 
and E varies withthe Key depressed there should 
be .005 to .010 clearance between D and E on the 
lightest Key. Check this clearance onall the Keys 
mentioned above and also on Instant Carriage Re- 
turn, Adjust by forming Actuator Lever at A. 
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37. COUNTER CLEAR RACK: InHeme Position, 
there should be .010 to 015 clearance between 
right end of Clear Rack A and SlotBin Carriage 


Frames. Adjust Bumper C. 
fp lll 
a 01S 


oc 


38. RIGHT HALF ACCUMULATOR CLEAR 


RAGK: End of Rack A should clear Slot B in 
Carriage Frames .010 to .015, Adjust Bumper C. 


* FR2 


39. SPLIT CLEAR LOCK MECHANISM: Fig. 1. 
Dials Locked Position, upper end of Latch A 
should clear Notch on Slide B .002 te .008. Ad- 
just by Eccentric C. 


Fig. 2. In Unlocked Position, Slide B should clear 
under Lip an Latch A .005 to .010. Adjust by 
forming Slide B. 


Fig. 3. Tailof Slide B should contact Slide Actu~ 
ator D with full bite. Adjust by forming tail on 
Slide B. 


40, LEFT HALF ACCUMULATOR CLEAR RACK: 
In Home Position Latch A should overlatch 
Bracket B .005 to .010. Adjust Bumper C. 
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41. LEFT HALF ACCUMULATOR CLEAR RACK: 
In Clearing Position, there should be a slight 
amount of clearance between Bumper Aand Stop 
B on Carriage at end of travel. Adjust Bumper 
A. 


45. LAST ORDER POSITIONER: Return Clear 
Key depressed and Carriage shifting out of Sec- 
ond Pasition (handcrank). Clear Pawl A should 
clear Clear Slide B .010 ta .020. Adjust Last 
Order Positioner C. 


42, OPTIONAL CLEAR SLIDE ASSEMBLY: In 
Home Pogition, Optional Clear Latches A should 
be free to move in and out of position behind 
- Studs on Slide B. Adjust Bumper C. 


46. OPTIONAL AUTOMATIC CLEAR PAWL AS- 
SEMBLY: With 9's in Accumulator Dials, depress 
Return Clear Key and turn slowly by handcrank. 
All 9's should clear outand there should be .610 
to .020 overtravel of Accumulator Clear Rack A. 
Adjust Eccentric B, 


43. OPTIONAL CLEAR SLIDE, SECOND AD- 
JUSTMENT: In Clearing Position, there should 
be a slight clearance between Bumper A andend 
of Screw B at end of travel. Adjust A. 


44, ACCUMULATOR DIALS ZERO STOPSLIDE: 
In Home, Position, there should be .015 to .025 
clearance between points on Slide A and Zero 
Cams B. Adjust Stop C. 


47. MICRO-SWITCH: Switch should make con- 
tact and motor should start well ahead of the re- 
lease of the Clutch. As a check on this adjust- 
ment, motor should start when the Plus Bar is 
depressed 3/16" to 1/4". Adjust by forming 
Switch Lever A. 
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48. LEVERS FOR SHIFT CONTACT ASSEMBLY: 
Point A should clear Point B .005 to .010 when 
Clutch Release Dog C is in Home Position. Ad- 
just at Screw D. 


49, CLUTCH RELEASE LATCH, FRONT SEC - 
TION: Add Key down, depress Pius Bar and slow- 
ly release. Latch A should drop over Stud B on 
Clutch Release Slide, with .001 to .005 clearance 
on.rear side of slot or approximately centered 
in slot, Adjust at Screw C. 


50. GARRIAGECLEAR KEY: Key Latch A should 
have approximately 100% bite when Key B is de~ 
pressed. Key Latch Block Slide C shouldremain 
on top of Latch Lip A in this position; and when 
Clear Action is completed, should drop behind 
Latch Lip to disable Latch A if Key B is held 
down. Adjust by forming Linkage D at rear end 
af Latch A. 


51, RETURN CLEAR BELL CRANK ASSEMBLY: 
Fig. 1. Carriage Clear Key depressed, Interlock 
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FiG.2 


Lever Ashouldclear Stud B .001 to .003. Adjust 
Lever A. 

Fig. 2. Witha Multiplier Key depressed, Stud B 
should clear Lever A .001 to .003. AdjustLever 
A or form Bell Grank C. 

Fig. 3. With a Multiplier Key depressed, Inter~ 
lock Link D should clear under Lip of Interlock 
Blocking Lever Ea minimum of .005. Adjust at 
F. With Dividend Tabulator Key depressed, Lip 
on E should clear Da minimum of .005. To ob- 
tain more clearance form Lever G rearward, 
Fig. 1. 


DIVISION STOP LEER 


52. DIVISION STOP LEVER: InNarmal Fosition, 
there should be approximately 1/32'' clearance 
between Live Point B and Division Latch C. Ad- 
just at Eecentric A. 


53. DIVISION LATCH: With Division Stop Lever 
in DOWN position Step on Latch A should clear - 
Live Point B .001 to .002 when Division Control 
Arm is in Add Stroke in Division. Adjust by 
forming Step A. 
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§4, PIN FOR CYCLE LOCK: With Add~Subtract 
Gate in Plus or Minus Position, Dise A onCycle 
Lock Pin shouldclear Disc Bon#l Actuator -001 
to .002. Adjust at C. 


55. TRANSFER LEVERS: Frontedges of Trans- 
fer Lever Lips A should be in a straight line 
parafiel to Carriage Frames. Use straight edge 
for checking. Transfer Levers B should notcatch 
on edge of Carriage Frame C when moved out 
and in. Bottom edges of Transfer Levers B may 
notbe in perfect alignment, but this is acceptable. 


56. CARRIAGE SETTING: There should be .010 
te .014 clearance between Transfer Levers Aand 
Transter Gears B, as shown. Check Carriage at 
both ends. Carriage should be free running, with- 
out excess play at any point either front to rear 
or up and down. To adjust, there are three steps: 
Step 1. Adjust Brace C at Screws Dat both ends. 
Holes in Right Frame are slottedfor forwardand 
rearward adjustment only; holes in Left Frame 
are enlarged for forward and rearward as well 
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as up and down for leveling to Front Carriage 
Rail F. 

Step 2. Adjust Bracket E to remove up and down 
play at Front Rail F. 

Step 3. Adjust Rear Carriage Retainers G by fil- 
ing or peening so Carriage is free running with- 
out excess play at any point, either up and down 
or forward and rearward. 


® = 


57. CARRIAGE SHIFT RACK: There should be 
perfect mesh at points A of Add-Subtract Gears 
B with Product Dial Gears C in both Plus and 
Minus operations. With Key Board clear, test 
by operating Plus and Minus Bars in rapid suc- 
cession. If Dials show movement, adjust Rack 
D to right or left, as necessary, at E. There 
should be no endplay inRackD. Carriage should 
be in second or third position when making test. 


a) 


38. EXTRA TRANSFER SHAFTS BEARING: 
Product Dials should not show movement in ei~ 
ther Plus or Minus operation. If movement is 
noted, adjust Bearing A to right or left so there 
is perfect mesh of Add-Subtract Gears B with 
Preduct Dial Gears C. 
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39. SPRING TRANSFER LATCH: There should 
be .010 ta .014 clearance between Latch A and 
Transfer Lever B,as shown, Adjust by farming 
Latch at A. 


60. ADD-SUBTRACT GATE CENTRALIZER: In 
Normal Position, Arms A and B should have four 
paints of contacts as shown. Adjust Screw C. 
Iu Norma! Position, there should be equalclear- 
ance between both sides of Product Dial Gears 
D and Add-Subtract Gears E, Adjust at Fr. 


61. DIRECTION CONTROL SLIDE ASSEMBLY 
FOR PLUS AND MINUS: There should be equal 
mesh of Add-Subtract Gears Awith Product Dial 
Gears B in both Plus and Minus operations. To 
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adjust, loosen nut on Adjusting Screw Stud C and 
depress Plus and Minus Bars, using a straight 
edge, as shown; with equal centact of Rollers on 
Control Slide as shownat D, tightenNut C. Check 
adjustment by first depressing the Plus Bar, then 
the Minus Bar, rotating Drive Shaft by handerank. 
Point of Cycle Lock Pin should clear Cycle Lock 
Disc on #i Actuator an equa) amount in both op- 
erations. 


62.CENTRALIZER ARM FOR COUNTER RE- 
VERSE: Fig. 1. Studs onReverse Lever Ashould 
have equal clearance in both upper and lower 
slots in Reverse Disc B. Adjust Eccentric c. 
Fig. 2. InNormal Position Arms of Counter Os~ 
cillator A and B should be positioned so Stud in 
Bis engaged in Garn C approximately -036 and 
Stud in Arm A has .010 clearance, Adjust by 
forming A and B. 


Crom o\\ 


63, ADD-SUBTRACT GATE BUMPER ARM: With 
Plus Key bottomed, Bumper Arm A should con- 
tact Bumper B without pressure. Adjust by form- 
ing Bracket at C. 


FRIDEN SERVICE doesn't COST the customer 
anything compared {o the DIVIDENDS it PAYS 
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64. SHIFT KEYS INTERLOCK: With Add-Sub- 
tract Gate centralized, Interlock Lips on Shift 
Keys A and B should move freely in slots in In- 
terlock CG, To adjust, depress upper or Left Shift 
Key A and adjust at D, Lower or Right Shift Key 
B should then line up with lower slot in C;if not, 
adjust by forming Lip B. 


+t 
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65, SPRING TRANSFER MECHANISM: Lever & 
should have .020 te .030 averlatch on Latch B. 
Adjust by forming atlower endof A at C to raise 
or lower Roller Dwhere it comes in contact with 
Restore Cam E on #6 Actuator. Lever F should 
have approximately the same amountof overlatch. 
Check Connecting Link G for wear, or adjust at 
upper end. 


66. BELL TAPPER ASSEMBLY: Upper end of 
Lever A should clear Transfer Lever B .010 to 
“013. Adjust by forming Lever A. Tapper © 
should clear Bell D 3/32" to1/8"". Adjust Clamp 
E. 


FRIDEN SERVICE dcesn’t COST the customer 
anything compared to the DIVIDENDS it PAYS 
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a. DIVISION CONTROL 
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$7. DIVISION THROWOUT BAIL: Cam A on left 
end of Shaft is a fixed position. Bail 8 should be 
free, and there should be .001-to 002 clearance 
between B and Clamp G. Adjust by Clamp C. 


68. DIVISION THROWOUT ACTUATOR: When 
Point Ais on high pointof Roller B. ControlGear 
© should clear Pin D .002 to .010, Adjust at Ec- 
centric E. 


spe 
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69. CAM FOR DIVISION THROWOUT: Fig. 1. 
As Point A of Throwout Actuator reaches high 
point on Roller B, first tooth of Intermittent Gear 
© should contact tooth of Division Control Gear 
D, as shown. To adjust, loosen Screw E and ro- 
tate Gam F on Shaft G- 

Fig. 2. When making the above adjustment, note 
the .030 clearance between Actuator Aand Roller 
B in Normal! Position. Adjust by sliding Cam F 
up or down on Shaft G. 


70. CONNECTOR ARM, DIVISION THROWOUT: 
in Normal Position, there should be .0@! to 002 


clearance between lower end of Connector Arm 
A and Throwout Actuator B. Adjust Clamp © on 
Long Transfer Pin D. 


71. ECCENTRIC STOP FOR DIVISION CONTROL 
ARM: Machine in Home Position, Stop A should, 
hold Division Control Arm B so Division Control 
Cam Cis free to move in and out without binding 
on Arm B. To adjust, loosen Nut Dand turn Stop 
As 


72. DIRECTION CONTROL SLIDE, DIVISION: - 
Machine in Division, there should be equal mesh 

of Add-Subtract Gears Awith Preduct DialGears 

B in both Add and Subtract positions. Adjust at 

Nut C. To check adjustment, operate machine 

in Division with handcrank; there should be equal 

clearance between Point on Cycle Lock Pin and 

Dise on #1 Actuator in both Add and Subtract Po- 

sitions. 
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73, CENTRALIZER ARM FOR DIVISION CON- 
TROL ARM: Machine in Division Shift Operation, 
Arm A should hold Division Control Arm B so 
Add-Subtract Gate Cis perfectly centralized and 
there is equal clearance between both sides of 
Product Dial Gears D and Add-Subtract GearsE. 
Adjust by Eccentric Screw F, NOTE: Keep Point 
A greased. 


74. CLUTCH RELEASE SLIDE, DIVISION: When 
Division is tripped, Slide A should overlatch on 
Latch B approximately .020, Adjust at Screw 
Stud C. 


75, DIVISION STOP ON CARRIAGE: Machine in 
Division and Carriage in first position, Division 
Stop A should drap behind upper end of Division 
Latch B when Division Control Arm C is in Add 
Position. If machine runs over or makes extra 
revolutions, form Stop @ downward to delatch 
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earlier, or upward if Step Ais not getting behind 


Latch B. 


76. BLOCKING ARM (EXTRA TRANSFER IN 
DIVISION): Fig. 1. Machine in Division, Stud A 
should have approximately .030 biteon Lever B. 
Adjust at C, and nate slight amount of end play in 
Shaft D for free action. 

Fig. 2, There should he .010 to .015 clearance 
between Stud A and Lever B when Cam E 1s on 
High Point of Roller F. Adjust by forming at B. 


77. DIVISION SETTING LEVER: When Relatch 
Point of Lever A is on High Point of Roller B, 
there should be approximately .003 overlatch of 
Roller C on Latch D. Check Roller B for wear 
or looseness. If not worn or loose, adjust by 
forming at E. 


@. 


FRONT GF MACHINE. 


78. DISABLING CAM-SENSING FINGER: When 
installed, Cam Aflat face should be toward front 
ef machine when Division Control Gear B is in 
Home Position. 
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79, SHIFT CENTRALIZER LATCH BLOCKOUT 
LEVER; Machine in Division, Lever A should 
positively disable Latch B. Adjust by forming A. 


b. DIVISION ALIGNER 


80, DIVISION SHIFT ACTUATOR UNIT; There 
are two principal adjustments of which this is 
the first. Unit A in Home Position, Left Shift 
Arm B should have 100% bite on Left Shift Con- 
troller C, Right Shift Arm D clearing Right Shift 
Controller, E .01$ to .030. Adjust by forming 
Arms B and D. 


50% MIN, BITE: 


81. DIVISION SHIFT - SECOND ADJUSTMENT: 
Machine in Division, Upper Dials clear, number 
in Main Key Board, using handcrank, turn Drive 
Shaft three complete revolutions. This places 
Unit A on the Upper or Division Shitt Control 
Latch G only and is as far to the right as Unita 
will go while the Carriage is aligning for Divi- 
sion. In this position, Shift Arm B should hove 
.005 to .010 clearance to Shift Controller C and 
Shift Arm D should have 50% minimum bite on 
Shift Controller E. Adjust by forming atF. Teget 


DIVISION ADJUSTMENTS 


clearance between B and C and form Arm D for 
proper bite. 


82. LATCHES FOR DIVISION SENSING MECHAN- 
ISM; When Unit A restores at the end of a Divi- 
sion operation, the shortest Latch B should have 
approximately .005 overlatch on Left Shift Arm, 
Cc. Adjust by forming Bracket at D. 


83. SHIFT REVERSING BAIL - DIVISION: Ma- 
chine in Division, Bail A should have .005 to .010 
play between Stud B on Connector Arm and tail 
of Latch C. Adjust by forming Bail A. 


84. SHIFT REVERSING BAIL, SENSING FING- 
ER: Upper Dials clear, put number in last Dial 
on left, number in Left side of Main Key Board. 
Start machine in Division allow Carriage to Shift 
to the Right two spaces; then with machine in Di- 
vision Shift Position, Bail A shouldhave ne more 
than .005 clearance to tail of Latch B. Touching 
is acceptable if it dees not move Latch B. Ad- 
just by forming Bail A. 
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85, SENSING FINGERS ACTUATING LEVER: 
Machine in Normal Positionand Sensing Fingers 
B pulled down, there shouldbe no more than .005 
clearance between Lever A and Sensing Fingers 
B. Adjust by forming Lever C,and keepLever A 
parallel to ends of Sensing Fingers B. 


86. CONTROL SLIDEFOR DIVISION THROWOUT 
ACTUATOR: When Divide Keys are first de- 
pressed, Slide A moves to the left to place Di- 
vision Throwout Actuator B in position to con- 
tact Roller C on #6 Actuator, Adjust tail of D. 


87, DIVISION SHIFT REVERSING LEVER, LAST 
POSITION: If Carriage is allowed to reach the 
last position in a Division Aligner operation, the 
Shift Gear will make an override action. This 
actuates Lever A and Bail B to delatch Latch C. 
Adjust by forming Lip of Bail at B. 


FRIDEN SERVICE doesn’t COST the customer 
qmything compared to the DIVIDENDS it PAYS 
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88. COUNTER ROCKER LEVER: Machine in 
Home Position, Rocker Lever A should hold 
Counter Fingers so Primary Finger 8 at lege 
end of Counter clears Counter Blockout Cam .008 
minimum as shown. Secondary Finger C on right 
endof Goynter clears Cam .010 ta .0l5as shown. 
Adjust at Lever A. Shaft D should be flush with 
end of A. 


89. COUNTER BLOCKING SLIDE: Point of Slide 
A should be centered under Blocking Lip B and 
havens more than 003 clearance, with Add~Sub~ 
tract Gate centralized. Adjust Slide at C. Form 
Lip B for clearance. Glamp D should have no 
more than .003 clearance to Slide A. Adjust by 
forming. Gate Stop E should contactGate F when 
Minus Key is bottomed; adjust at G. 


90. COUNTER OSCILLATING COLLAR: Count- 
er should have equal and full throw in both Add 
and Subtract operations. To test, use ‘““Bush~ 
Pull" test as follows: applying no more than one 
pound pressure, push left end of Counter Ska‘t, 
depress Minus and Plus Keys in rapid succes~ 
sion, and transfer 9's in and out of Counter; do 
the same while pulling on left end of Counter. 


CHAPTER S. COUNTER ADJUSTMENTS 


1f Counter Dials falter or fail to count or trans- 
fer, this will indicate which direction the Count- 
er should be moved. To adjust, loasen Lock Nut 
‘Aand turn Collar Bto rightor left, as necessary. 


91. COUNTER BLOCKOUT BLOCKING LEVER: 
Counter in Norma! Position and Blocking Lever 
in Blockout Position; Lever Ashould clearLever 
Boon Counter .001 to 002. Adjust by Eccentric 
c. 


92, COUNTER REVERSE LEVER: When Gount~ 
2: Reverse Lever A is pulled down, Lever B 
should hold Counter Reverse Arm so Stud C clears 
Dise D .615 to .020, Gate in Add Position. ad- 
just at BE. 
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COUNTER ADJUSTMENTS 


93, COUNTER FINGER ALIGNMENT: Primary 
Fingers A and Secondary Fingers B should be in 
line and parallel to Side Frames. The spacing 
of the Fingers is 5/8"° between centers. Adjust 
pyforming. A suitable gauge may be made from 
an Accumulator Zero Stop Slide #90050. 


MODEL STW 
SECONDARY FINGER G@) PRIMARY FINGER 
B os 8 & 
——— 
== tr raid oes 


SECONDARY FINGERS 


94. COUNTER SPIRAL: No more than ane sec- 
ondary Finger skould touch the Secondary Cam 
on the Counter Dials at any time. Otherwise, 
there is a possibility of an error due to a false 
transfer or ‘Secondary Pick-up."' This Spiral 
is the amount each Secondary Toothis behind the 
Tooth to the right, and is very small ~ only ap- 
proximately .004 for each Counter Taoth As- 
sembly. The above illustration is slightly exag- 
gerated to show whatis meant by Spiral inthe 
Counter.. When a Pick-up or Flicker is noted in 
Counter Dial to the Jeft of the Transfer Point, 
correct by peening the Lug on the Secondary at 
A and inthe position where the error occurs, 
PEEN VERY LIGHTLY. 


FRIDEN SERVICE doesx’t COST the customer 
anything compored ta the DIVIDENDS it PAYS 
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95. DIVIDEND TABULATOR SHIFT SET-UP 
LEVER LATCH: In Home Position, Latch A 
should have .010 to .015 clearance to Shift Set- 
Up Lever B. To adjust, form Latch Contro} 
Lever C. In Dividend Tabulation Operation, Slide 
D should positively delatch Latch A and have ap- 
proximately the same clearance as shown above. 
Adjust at E by forming. 


96. TABULATOR SHIFT ACTUATING LEVER: 
When Carriage Shift Gear is an High Point cn 
Override Pawlin Dividend Tabulation, Shift Lever 
A should have .005 to .010 overlatchon Latch B. 
Adjust by forming Shift Lever at A. After ad- 
justment, see that Lever C slides freely under 
Disengaging Slide D. 


97. TABULATOR ACTUATOR LEVER: In Nor- 
mal Position, tail of Lever A should rest lightly 
on top of Slide B with very little play. Adjust by 
forming tail A. 


CHAPTER §. DIVIDEND TABULATOR ADJUSTMENTS 


98. ADD-SUBTRAGCT GAT= DELATCH LEVER: 
Fig. 1. In Normal Position, Trip Lever Ashould 
Clear end of Delatch Lever B .005 to .015. Ad- 
just by forming Shift Leveg at C to allow Trip’ 
Lever A to drop back to the desired clearance, 
Fig. 2. Machine in Dividend Tabulationand Car- 
riage shifting to the right, Trip Lever A should 
move over lip on Delatch Lever B with no more 
than .002 to .005 clearance. Adjust by forming 
Lever Bat D. 


99. ADD-SUBTRACT GATE RELATCH LEVER 
LINK: When Roller A is on High Point of Lever 
B, Lever C should have .005 to .010 overlatch 
on Latch D. Adjust by forming Link E at points 
indicated by arrows, and be careful to keep Link- 
pertectly free on its Studs. 
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200. ADD -SUBTRACT GATE ACTUATING 
LEVER: In Home Position, Lever A should rest 
lightly or have slight clearance to Stud B.. Ad- 
just by forming at A. With Minus Key depressed, 
there should be .030 to .040 clearance between 
Roller C and Lever D. Adjust Roller C. 


101. COUNTER BLOCKING LEVER ACTUATOR 
LEVER: Fig. 1. When Dividend Tabulator Key 2 
is depressed, Lip of Lever & should clear under 
Latch Lip B .005 to .015. 

Fig. 2. When Lever C is tripped, Lip B should 
grop behind Lip A, Adjust by forming Lip A. In 


this position, Blocking Lever D should be avprox--1 


imately centered under Counter Blocking Lever 
EB. Adjust by forming at F. 
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102. PLUS-MINUS GATE CONTROL ACTUAT- 
ING LEVER: Fig. 1. With Key Board unlocked, 
Hub A should clear bottom of Hub 3.015 to .025. 
Fig. 2. With Key Board locked, Hub A should 
clear Spline of Hub B .010 to .015. Adjust by 
forming Lever CG. Lever D should have a full 
bite on Rolier E in both positions. 


FIG 


103, TABULATOR KEY RELEASE LEVER: With 
no Tabulator Stop depressed, Dividend Tabulator 
Key should release on firstoverride action when 
Carriage reaches last position. If Key fails to 
release, adjust tail of Override Pawl A outward 
(Two Point Shift), Fig. 1, Adjust end of Lever B 
upward (Four Point and Smooth Shift), Fig. 2. 


FRIDEN SERVICE doesn't COST the customer 
anything campored to the DIVIDENDS it PAYS 
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a. SELECTION 
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104, ESCAPEMENT BRACKET: Setting Levers 
A should contact Setting Pins B with 100% con- 
tact. Adjust Bracket C. a 


CHAPTER 7. MULTIPLICATION ADJUSTMENTS 


before or as Escapement Paw) releases Unit. 
Adjust by forming Levers C. 


105. BUMPER FOR MULTIPLIER UNIT, LAST 
POSITION: With Multiplier Unitin last position, 
Escapement Pawl A should be free to move up 
and down without contacting tooth in Bracket B. 
Adjust Bumper C. 


q @ 


106. ESCAPEMENT PAWL STOP ON BOTTOM 
PLATE: WhenEscapement Pawl Ais depressed, 
it should contact Stop Lip B at the moment point 
of Pawl C clears touth of Escapement Bracket 
D. Test by slowly depressing Zero Key; when 
Unit drops off Paw! C, Pawl A should contact 
Stop B. Adjust by forming Stop B. 


107, MULTIPLIER SETTING LEVERS: Whenen- 
tering numbers in Multiplier Unit, Setting Pins 
A should snap into place on Detent Springs B just 


108, SELECTION SEGMENT RELEASE LINK: 
Whena Selecting Key is depressed, point of Lever 
A should limit et point B when flush with top of 
Bottom Plate C. To adjust, form Bracket D. 
Lower Lever E should trip Latch F and release 
Segment G immediately before the escapement 
of the Unit takes place. Adjust by forming Link 
at offset H. 


109, RESTORE FINGERS: Restore Fingers A 
should go through slots in Setting Pins B with 
little or no friction. To adjust, slightly loosen 
two screws Cand lightly tap Assembly D inte po~ 
sition of least friction. Itis sometimes neces~ 
sary to align some of the individual Fingers A 
by forming. 
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116, MULTIPLIER SEGMENT HOLDING PAWL: 
When Segment is feeding out, Paw) A should hold 
Segment B so when Feed Pawl © is at low point 
of travel, there will be .015 to .020overlatch be- 
lew tooth on Segment B. Adjust by forming Hold- 
ing Pawl at A. 


{ll. MULTIPLIER UNIT SHIFT RACK: With 
Multiplier Unit Shifting, thére should be .010 to 
.015 overthrow of Escapement Bracket Aon Pawl 
Bwhen Shift Pawl Gis at point of greatest throw 
on Shift Rack D. To adjust, loosen three screws 
& and adjust Eccentric F. 


MODEL STW 


112. MULTIPLIER KEYS RELEASE BAR: When 
first number is entered in Multiplier Key Board, 
Lever A should drop .020 to .030 at end. This 
is to ensure proper restoring of Multiplier Me- 
chanism at end of operation. Note that in Home 
Position Levers Band Ccontact with some pres- 
sure, Adjust hy Eccentric D. NEVER BEND 
ARM E. 


b, POWER SET ADJUSTMENTS 


113. POWER SET CAM THROWOUT LEVER: 
Fig. 1. Machine in Home Position: there should 
be O15 to .020 clearance between Powar Set Cam 
A and Roller 3. 

Fig. 2. Machine inMuitiplication operation; Cam 
A should have a full bite on Roller B. To adjust, 
form Thrawout Lever at C. Note position of 
Lever D in Fig. 1. Lever D shouldclear Roller 
E; and, in Fig. 2, should have 100% bite. Adjust 
by forming. : 


FRIDEN SERVICE doasn’t COST the customer 
anything compared to the DIVIDENDS ii PAYS 


Page 38 FRIDEN CALCULATING MACHINE CoO., INC. 615-59 


MODEL STW 


1i4. POWER SET LEVERS, FIRST ADIUST~ 
MENT: Low point of Power Set Cam A should 
clear Roller B 005 to 015. Adjust by Eccentric 
Stop C. 


115, POWER SET LEVERS, SECOND ADIUST~ 
MENT: With high point of Power Set Cam 4 on 
Roller B, Latch C should engage Square Stud D 
with approximately 75% bite. This Latch has a 
slight angle; and, if allawed to have a full bite on 
a slow operation, there may he motion in the 
Add~Subtract Gate while in Multiplication. Add 
just by Eccentric E. Note position of Eccentric 
Eg. 


116. MULTIPLIER ADD-SUBTRAGT GATE AC- 
TUATING ARMS: Enter number in Multiplier 
Unit; depress Accumulative Multiplier Key. Up- 
per Arm A should clear Stud B .0Gito .002, With 
Negative Multiplier Key depressed lower Arm © 
should clear Stud D .001 to .002. Adjust Screw 
Studs B and D. 


MULTIPLICATION ADJUSTMENTS 


117. PLUS-MINUS GATE ACTUATING BELL 
CRANK: Enter number in Multiplier Unit; de- 
press Multiplier Key. Uppet Arm A should touch 
Screw Stud B and Roller © should clear Arm A 
001 to .005. Adjust by Eccentric D, 


118. POWER SET DISABLING LEVER: Fig. 1. 
With zero in Multiplier Unit, press Disabling 
Lever Adown against tep of Segment B. Delatch- 
ing Arm C shouldhave at least50% bite on square 
Stud D. Adjust byforming atA to raise or lower 
Lip E. tn Norma! Position, Lip E should clear 
top of Segments B .015 to 020. Adjust by form~ 
ing Link F at points indicatedby arrows to short~ 
en or lengthen. 

Fig. 2. With 01 in Multiplier Unit, Lip E should 
be centered on Segments B. Adjust by forming 
Lever A. Test in all positions, It is sometimes 
necessary to align Segments B. 


415.50 


119. POWER SET DISABLING LEVER, SECOND 
ADJUSTMENT: When Multiplier Segment A is 
fed to zero, Positive aad Negative Gate Levers 
B and Gshould clear Studs D.005 te .010. Adjust 
Stud E on Disabling Lever F. 


FIG.( 


120. POWER SET CAM SHIFT LEVER: Fig. l. 
In Normal Position, Lip Aon Shift Lever B should 
clear Latch Cro more than .001. Adjust by form- 
ing Lip A up or down. 

Fig. 2. With Latehes C and Ddeletched, Lip A 
should clear Latch C .005 ta .010. Adjust by 
forming Lip A forward or rearward. 


121. MINUS STOP FOR ADD-SUBTRACT GATE 
(NEGATIVE MULTIPLIER); Machinein Negative 
Multiplication and high point of Cam A on Roller 
B, there should be no more than 002 clearance 
between Arm © and Stop D. Adjust by Eccentric 
Stop D. 


FRIDEN CALCULATING MACHINE CO., INC. 
MULTIPLICATION ADJUSTMENTS: 
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122. MULTIPLIER BAR LEVER: With number 
in Multiplier Unit and Accumulative Multiplier 
Key depressed, Lever A should touch Stud B. 
Rolier © should clear Lever A,O01 to COZ. Ad- 
just by forming Lever D. 


/ 6 
® ® 


123. NEGATIVE MULTIPLIER BAR LEVER: 
With number in Multiplier Unitand Negative Mul- 
tiplier Key depressed, Lever A should touch Stud 
B. Roller C should clear Lever A .00} to .002. 
Adjust by forming Lever D. 


124. MULTIPLIER RESTORE LATCH CONTRO 
LEVER: In Normal Position, Latch A shou! 
clear Square Stud B .020 to .030. Adjust by force 
ing Control Lever up or down at C. 
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125, AUTOMATIC CLEAR DISENGAGING SLIDE: 
When Shift Gear A is on high point on Override 
Pawl B there should be .010 to .015 clearance 
between Latch © and Stud D. Adjust by forming 
Lip of Slide E. Slide E should not bottom on 
Screw F. lf proper delatching of Latch C cannot 
be obtained by this adjustment, adjust Lever G 
upward to obtain more throw on Latch Actuator 
H. 


c. CARRIAGE SHIFT 


126. POWER SET LATCH RELEASE LEVERS 
(MULTIPLIER CARRIAGE SHIFT): With Roller 
A onhigh point of Lever B, Lever © shouldover= 
latch Latch D .005 to .010. Adjust by Eccentric 
Ez. 


MULTIPLICATION ADJUSTMENTS 


127. CARRIAGE SHIFT THROWOUT ARM: Enter 
single number in first positicn of Multiplier Unit, 
pull Multiplier Repeat Key down and Multiply out. 
Stud A should miss Arm B and have .003 to .005 
clearance. Adjust Disabling Bracket at C. 


With two or more numbers in Multiplier Unit, 
Stud A should move over Arm B with .002 to 005 
clearance. Stud A is Eccentric for this adjust~ 
ment. 


128. PLUS -MINUS GATE STABILIZER: When 
Stabilizer A is tripped, Gate 5 should be held so 
there is equal clearance between Add and Sub- 
tract Gears © and both sides of Product Dial 
Gears D. Adjust at E. 


FRIDEN SERVICE doesn't COST the customer 
wnything compared te the DIVIDENDS it FAYS 
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should be .010 between center line of Stud A and 
edge of Hub C. Adjust by spacing Shaft Dto right 
or left with Collars E. There should be no more 
than .062 end play in Shaft D, which must be per~ 
fectly free. 


129, POWER SET LATCH BUMPER: Stabilizer 
A in Normal Latched Position, Bumper B should 
touch lightly or may have upto .005 clearance. 
Adjust at C. Jee Page CHA 

- 132, RESTORE AND ACTUATING ARMS: With 
Roller A on B, Stud C should clear Hub D .005 
to .010. Adjust by forming Lever B. 


130, STOP FOR POWER SET LATCH: When New adjortment Eliminates this 
Lever A is tripped, Power Set Latch B should 133, RESTORE LEVER: With Add Key down, if 
contact Stop © before hitting head of Serew D. Key Board clears on Instant Carriage Return op- 
Adjust at E. : eration, adjust Lever A to the left. Note that 


Lever A has full contact on Roller B. 


e. REPEAT MULTIPLICATION 


da. INSTANT CARRIAGE RETURN 


oo, 
131. MULTIPLIER UNIT KEYS SHIFT CONTROL 
SHAFT: Fig. 1. Unit in Home Position, there 134, MULTIPLIER UNIT POSITION SELECTOR: 
should be .010 between center line of Stud A and When Lock A engages Selector B, Selector B 
edge of Hub B. should move rearward slightly to take up slack 


Fig. 2. with Unit spaced one position, there in Unit. Adjust Bracket C. 
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£ MULTIPLIER CONTROL KEYS 


135, GONSTANT MULTIPLIER DELATCHING 
BAIL: When the Repeat Multiplier Key is pulled 
down, Latch A should engage Square Stud B with 
approximately 50% bite. To test this adjustment, 
depress Multiplier Clear Key C slowly. Latch & 
should release safely before Main Clutch releas- 
es, Adjust by forming Bail at D. 


136. MULTIPLIER UNIT KEYS SHIFT DISA~ 
BLING LEVER: With multiplier Repeat Key A 
down, Lever B should latch on Stud C and hold 
Stud D clear of Hub BR when Carriage is to the 
right of second pasition, Adjust by forming at 
BR 


137. CONSTANT MULTIPLIER SEGMENT RING 
LOCK BAIL: When Repeat Multiplier Key is 
down, Bail A should engage Segment Ring B with 
full bite but without bottoming, Adjust at Slip 


138, MULTIPLIER CORRECTION KEY LEVER: 
With Multiplier Clear Key depressed, Shift Pawl 
‘A should engage tooth of Unit Shift Rack Batleast 
75%. When Multiplier Clear Key is battorned, 
Pawl A should not go more than 50% above Rack ” 
B, Adjust by forming Lever at C. 


139. CORRECTION KEY CLUTCH OPEKER 
LINK: As Multiplier Clear Key A is slowly de- 
pressed, Main Clutch should release immediate 
ly before Key A latches under Latch B. Adjust 
by Eecentric C. 


In Home Position, Lever-D should lightly touch 
Engaging Link B and Stud F without raising Link 
E. Adjust at Stud F. 
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140, MULTIPLIER CLEAR KEY BOARD CLEAR 
DISABLING MECHANISM: With Multiplier Clear 
Key depressed, Stud A should be slightly below 
latching point on Latch B. Lever C holds Clear 
Link D below Lip on Clear Gate E. IfKey Board 
clearsonMultiplier Clear operation, check parts 
for freeness and springs for proper action. Lip 
of Clear Gate E may have been bent downward 
in an attempt to correct other clearing troubles 
and is low enough that Lever C does not disable 
Link D when Multiplier Clear Key restores and 
Stud A drops on to Latch B. Latch B is disabled 
when Add Key is up. If Stud A does not latch on 
Latch B, form Lever F. 


141, MULTIPLIER RETURN CLEAR LEVER: 
When Multiplier Key is depressed slowly, Clutch 
should release immediately before Multiplier 
Key Alatches under Latch B. Adjust by forming 
Lever at C. 


MODEL STW 


142, LATCH FOR MULTIPLIER KEYS: When 
any of the Multiplier Keys is depressed, there 
should be no more than 1/16'' overtravel after 
latching. Adjust by forming Latch Lip A. 


143. MULTIPLIER KEYS RELEASE LEVER: 
With Multiplier Unit spaced one or two spaces, 
Spring Wire A should be tautbut should not move 
Lever B. Adjust Lever C. 


FRIDEN SEAVICE doesn’t COST the customer 
qnything compared to the DIVIDENDS it PAYS 
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«. COMPLETE TRANSFER 


144, COMPLETE TRANSFER BLOCKOUT - IN- 
BOARD ORDERS: Carriage in extreme Right 
Position, all Idler Gears A should be disengaged 
from Transfer Gears B. Adjust by Blockout C. 
Keep adjustment even. If Gears A are too low, 
Dials will attempt to transfer; and if too high, 
Dials will tend to bind, See Complete Transfer 
Test at end of this section, 


145. COMPLETE TRANSFER DISENGAGING 
ARM (SEQUENCE ADJUSTMENT): Machine in 
Home Position, there should be no more than 
.001 clearance between Lever A and projection 
Bon Lever ©. Adjust by Eccentric D. VERY 
CLOSE ADJUSTMENT. 


CHAPTER 8. SPECIAL FEATURES 


146, DISENGAGING ARM, SECOND ADJUST- 
MENT: Machine in Shift operation and Drive 
Shaft A at half turn, Idler Gears B should clear 
Transfer Gears C. Adjust by Eccentric D. If 
Idler Gears B are too low, Dials will attempt to 
transfer when spun; if too high, Dials will tend 
to bind. VERY CLOSE ADJUSTMENT. 


EQUAL CLEARANCES: EQUAL CLEARANCES, 


147, ADD -SUBTRACT GATE, COMPLETE 
TRANSFER: Gate in proper alignment, there 
should be equal clearances between Product Dial 
Gears A and Add-Subtract Gears B at both ends 
of Gate GC. Adjust by Eecentric D. 


FRIDEN SERVICE doesn't COST the customer 
omything compared to the DIVIDENDS it PAYS. 
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FGI FIG. 2 

148. BLOCKING ARM FOR DIVISION, GCOM- 
PLETE TRANSFER; Fig. 1. In Home Position, 
Eccentric Screw Stud A should clear bettom of 
Arm B .020 to ,030, Adjust at C. 

Fig. 2. Machine tripped for Division, Stud A 
should clear Arm B no more than .001. Adjust 
Eccentric Stud A. VERY CLOSE ADJUSTMENT 
IN FIG. 2. 


I~ © 


149. COMPLETE TRANSFER IDLER GEAR 
SECTION: There should be an equal amount of 
backlash or play in beth Add and Subtract mo- 
tions. This canbe determined by turning #12 
Diat slowly by Dial Wrench or, in the machine,by 
handcrank, and noting how the individual Dials 
pick up as the transfer motion progresses from 
the 12th Dial to the 20th Dial, If the Idler Gear 
Section is in too deep, there will be more back- 
lash or play in Minus than in Plus; if the Idler 
Gear Section is not in deep enough, there will be 
more backlash or play in Plus than in Minus. 
Adjust as follows: 

INWARD: Turn Allen Screws A and B outward, 
and tighten Screws C and D a like amount. 
OUTWARD: Turn Screws C and D outward, and 
tighten Screws A and B a like amount. 

CAUTION: 1/12th of a turn of the adjusting 
Screws may be sufficient. Keep the Idler Gear 
Section adjustment even. There should be an 
equal amount of backlash at both ends of Idler 
Gear Section, and it may be only necessaryto ad- 
just at one end. TIGHTEN SCREWS C AND D 
VERY LIGHTLY to prevent distortion of Bracket 
E. It is not necessary to disturb upper Bracket. 
“Shown above are Idler Gears F and Transfer 
Gears G on Product Dial Shafts. This illustrates 
how the Gears mesh together. 
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150, BAIL FOR DISABLING COMPLETE TRANS- 
FER IDLER GEAR: With Complete Transfer 
Blockout Bail A depressed manually, none of the 
Bails B should touch Bracket C and none should 
have more than .005 play in this position, This 
is to ensure equal control of the Idler Gears. To 
adjust, insert point of a screwdriver D, or other 
suitable brace, under lower tail of Bail B; and, 
using Forming Tool E, form upper tail of Bail 
Bas shown at right, 


CAUTION: Alladjustments for Complete Trans- 
fer Mechanism are very close and must be made 
very carefully. It is well to eliminate all other 
possible causes of error before attempting ad- 
justment of the Idler Gear Section. 


b. TESTING PROCEDURE FOR 
COMPLETE TRANSFER 


DETENT CHECK: Turn Dials slightly out of 
centralized position and release to see that they 
return to center of Detent. Failure to central- 
ize easily may indicate that Idler Gearsare being 
held too high by Disengaging Mechanism. Also 
look for binds in Sensing Fingers or in Dial Bear- 
ings. 


PICK-UP CHECK: Turn Dials backward from 0 
through 9 to 8 and back through 9to 1. Do this 
several times. No flicker or attempt to trans- 
fer to the next Dial to the left should be seen. 
A movement in the next Dialto the left indicates 
Idler Gears are not being held high enough by 
Disengaging Mechanism. 
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PROCEED WITH TEST AS FOLLOWS 


1, With Carriage in First Position, make the De- 
tent and Pick-up Checks explained above an ell 
Dials from #12 through #20. 


2. Trip Clutch and crank machine three - quart- 
ers of a revolution(blank operation). Now, again 
make Pick-up Check. Dials mustnot show move- 
ment. Restore machine to Home Position. 


3, While watching point of contact between Block- 
out Finger A on Add-Subtract Gate and Disen- 
gaging Arm B (see Adjustment 145), rock Add- 
Subtract Gate back and forth. Blocking Finger A 
should be very close but should not tend to han 
on Disengaging Arm B. 


4, Shift Carriage to 7th position. Repeat Test 
#3, Also Detent Check on #20 Dial. 


5. Shift Carriage to last position. Turning Shift 
Gear by hand, position Carriage half way between 
last position and next-to-lest position. Repeat 
Detent and Pick-up Checks. See Adjustment 144. 


6. Try transferring Minus and Plus in all Car- 
riage positions with | in first column of ‘Main 
Key Board. If any Dials tend to spinor not trans- 
fer correctly, first check Carriage Adjustments 
and Geneva clearances and, in particular, #12 
Geneva, DO NOT ATTEMPT ANY ADJUSTMENT 
TO IDLER GEAR SECTION UNTIL ALL OTHER 
ADJUSTMENTS HAVE BEEN CORRECTED. 


7. Transfer 9's into Carriage and clear under 


CHAPTER 9. 


One of the most important functions in servicing 
a machine is to sea that it is PROPERLY lubri- 
cated. Many machine troubles can be traced to 
poor Inbrication, Too much and too little are 
both bad conditions and are to be avoided. Too 
much lubrication may create a condition causing 
sluggish action of parts actuated by springs and, 
in addition, serves to collect dirt and dust. Use 
only one drop of oil in a bearing point, as this is 
sufficient for proper lubrication and is all the 
bearing will retain. Use grease sparingly to pre- 
vent smearing adjacent parts which may become 
sluggish if grease is allowed to get on them, 


Allmoving parts of the machine should have some 
lubrication except where adhesion is a factor. 
Some parts should be lubricated very sparingly 
or not at ail, because oil may create a suction be- 
tween parts that slide on flat surfaces. When 
thie condition is found, the pacts involved should 
be cleaned with cleaning uid and left ta dry. 


OIL: A light non-gum-forming oilis recommend- 


SFECLAL FEATURES 


power. If trouble develops here, see Adjustments 
145 and 146. 


8. Transfer 9°s in and out of Carriage, using 
Negative Multiply followed by Accumulative Mul- 
tiply under power. Do this a number of times. 


9. Try Division. With 1 in first column Main Key 
Board, shift Carriage to extreme right and di- 
vide across. If Dials to the left of the Blockout 
point tend to flicker or attempt te transfer, see 
Adjustment 148. 


NOTE: The following adjustments also affect 
Complete Transfer, #12 Geneva should be 
checked for clearance to Cam on #6 Actuator. 
Keep adjustment close, not over .002 to .003 
clearance. 


Carriage Shift Rack adjustment should be kept 
close for a perfect mesh of Add-Subtract Gears 
with Preduct Dial Gears, A little to the right or 
left may affect Complete Transfer Action. 


A loose Carriage affects Complete Transfer. 


To test the Carriage Shift Rack adjustment, ap- 
ply pressure to the Carriage, both to the right 
and then to the left while transferring 9'sinand 
out of the Accumulator Dials. Dothis inall Car- 
riage Positions. If the Dials tend to falter or fail 
to transfer properly, the Shift Rack should be ad- 
justed slightly in the direction indicated by this 
test, That is, if failure is noted when pressing 
the Carriage to the left, the Shift Rack should 
be moved slightly to the left to move the Car- 
riage to the right. : 


LUBRICAT:ON 


ed, There are several good oils on the market. 
Most of the major oil companies distribute goad 
oils developed for lubricating small machines 
andinstruments. Many of the so-called common 
household oils are not recommended, as they are 
net sufficiently refined to remove gums and 
resins. 


GREASE: White petroleum jelly has been found 
to be very satisfactory and can be purchased in 
handy containers for the Service Kit. 


Only the following points should be greased: 
Actuator and Drive Shaft Gears (oilthe bearings): 
Division Control Cams; Centralizer (a MUST); 
Sensing Finger Cam; Drive Pinion Gear (spar-) 
ingly); Counter Oscillator Cam; Rocker Carn and 
Stud. You may find a few other points where 
grease has been used in the manufacture of the 
machine, but aiter the initial operating period of 
the machine, oil will serve as well or better for 
lubrication. 
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The following Field Test should be made wholly 
or in part onevery Service Inspection of custom— 
er machines to ensure the accuracy of the ma- 
chine. This test will also show up mechanical 
defects which lead to service calls as well as 
errors, which lead to customer dissatisfaction. 
The most important thing to remember when in- 
specting amachine is: IT MUST PRODUCE AC- 
CURATE FIGURES. Secondly, it must run well 
and look well. 


This Field Test is primarily designed for the 
Model STW but can be used on all Friden Models 
by varying the procedure and eliminating portions 
which do not apply to such Models as C, CW, DW, 
etc. 


CONTROL KEYS 


Before starting this test, make note of the posi- 
tion of all Control Keyson themachine. For ex- 
ample, if you find the #6 Tabulator Stop depressed, 
be sure it is still depressed when you leave the 
machine. This also applies to the Add Key, 
Counter Control Key, Multiplier Non Entry Key, 
Multiplier Repeat Key, Dial Lock Knobs and Di- 
vision Stop Key. 


Check all Keys: Numeral Keys, Operating Keys, 
Gontrol Keys, Decimal Markers, etc., for free 
action. Spin Accumulator Dials by using the 
Twirler Knobs to see that theyare free and there 
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Note: Hold Plus Bar and Minus Bar down for an 
instant after each operation. Machine shouldnot 
make more than one revolution. 


COUNTER DIALS AND COUNTER 


Make Multiplication Test below by using Plus and 
Minus Bars: 


Check Lower Dials closely to see that each Low- 
er Dial registers correctly on each stroke. Plus 
10X means Plus 10individual strokes on the Plus 
Bar. Plus or Minus 9X means Plus or Minus 9 
times. 


Do not hold the Plus or Minus Bars down, but 
make separate strokes, 


ADD KRY UP 


SET ON KEYBOARD (123459321 


are no stuck Detent Balls. Check Motor Contact UPPER OLALS 
with Plus Bar. Check Individual Column Key 
14234543210 10 
Locks. 112345432100 190 
9x | 1123454321000 1090 
ACCURACY OPERATING TEST 4 ; 1223454321 0000 10000 
5 i ox | 112345432100000 100000 
Selection and One Cycle Add Test. With Add Key $ 91. Eaererztpopady fouogag 
down, check to see that allkeys release with Plus ? f x Uigsesedeionenane qaceoaan 
Mi 8 ox | rn2zsasaraiooocanae}] — 10aecan0! 
and Minus Bars. 9 “ox 1123354321 9009¢n000] 1 no00ec000 
0 | | t1234sasztoaoeoana0a} Las0o9c000 
TovcH 19 1122454321 900000000] | tnoo9¢a900 
[RETURN CLEAR} UPPER DIALS jLOWER rats > lizs4sa3ziocoq9q00] | Lovocneea 
Pina Rar 9999999 1 8 1:234843210000000] 1 nocnoap 
 [iagagasses? 2 7 iizsasavziagoqoo} 600000 
ZHOREHESKS 3 6 1:2345432100000 100060 
33333333330 a 4 242345492: 0000 10009 
3BRRARBBBBS 5 4 1123454321000 1900 
43333333329 6 3 112345432100 100 
46666665662 7 | 2 11234543210 10 
‘ 485 0858a85% 3 H t 9000900000 00 
43999999995 2 
Minus Bac | 4segeeee8e4 | 
ss 45566566662 7 
: 23333333329 ‘| 
38585888885 5 
E 33333333330 4 
256656 66b6S 3] 
13888888587 2 
9922992999; 
oo0000u0000: Q 


UPPER DIALS AND LOWER DIALS SHOULD READ ALL ZEROS 
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AUTOMATIC SHIFT 


Work any 10 digits in Keyboard by 10 digit Mul- 
tiplier, and check far proper Automatic Carriage 
Shift. Work any 20 digits by 10 digits in Division 
and check for proper Automatic Carriage Shift, 
both to the right and left. 


EXTRA CARRYOVER AND BELL TEST 


Repeat each operation several times in each Car- 
riage position. Listen for the Bell to ring on 
both Minus and Plus operations. Note if Bell 
fails to ring in any Carriage position, up to and 
including the 7th position on 10-Bank machines, 
and 6th position on 8-Bank machines. 


ADD KEY UP 


FIELD TESTS AND INSPECTICN PACCEDURE 


DIVIDEND TAB. DIVISION AND 
DIVISION ALIGNER 


Work the following problems, and check action 
of Dividend Tabulater, proper entry and Division 
results. Also see that the Division Aligner works 
properly by shifting Carriage back to position #1 
after each Dividend Tabulator operation and be- 
fore Dividing. 


DEPRESS TABULATOR KEY #9 


KEYBOARD TOUCH UPPER DIALS 


8888858058 Div. Tab.| seeasssasaovcg00000 
Left Shift 


LOWER DIALS 


KEYBOARD | Locked tn 


9999999999 Both Div. eaaesegees sagagaase 
id 2777777777 Div. Tab. | 7777777777000000000 
Left Shift 
9999999999 2927777777 TIITTT 
6666656666 6666666666000000000 
9999999999 6666666666 668656666 


TOUCH 
REWURN CLEAR 


UPPER DIALS 


9999999999999 
All Zeros 


99999999999 
All Zeros 


999999999999990 
Alt Zeros 


99999999990 
All Zezos 


1999999999999900 
All Ze 


99999999900 
All Zerou 


99999999999999000 
Pras All Zeros * 


99999999000 
all Zz) 


999999999999990000 
‘AL Zeros 


99999990000 
All Zeros 


9999999999999900000 | 99999900000 
Plus All Zeros All Zeros 


199999999999999000000 
All Zeros 


93999000000 
All Zeros 


5355355555 5555555555000000000 


IIIDIFIFP? $555555555 555555555 


4aaaadaae Div. Tad. 
‘Left Shift 


Both Div. 


4444444444000000000 


9999999999 A4asadddad | 4aandeaed 


Div. Tab, 
Lett Shift 
9999999999 Both Div. 


3333333333000000000 


3333333333 


3333393333 333333333 


2222222222 Div. Tab.| 2222222222000060000 
Lete Shift 
Both Div. 


9999999999 2zazzazezz pezze2zez 


deunniqae Td ELIT E11 000000000 


agdieatny 


9999999999 anuaiaade 


RETURN CLEAR AND 
POWER ACTUATED SHIFT 


Check for proper operation of Return Clear Key, 
and note that Carriage begins to shift on the 
second cycle of the machine. If the Carriage 
hesitates at the start or skips a shift now and 
then, this denotes that the Power Shift Actuating 
Mechanism is not latching or functioning prop~- 
erly. 
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MULTIPLICATION TEST USING 
REPEAT MULTIPLIER 
Work the (following MultipHeation problems: 


ADD KEY UP 
SET 11111111;] ON KEYBOARD, LOCK 


MULTIPLIER 


KEYBOARD TowcH UPPER DIALS {LOWER DIaLs 


taiziziziz_ | Rep. Mul. 


Mult. Key 1326801345531986532) 1212121212 
Neg. Mult, All Zeros All Zeros 
Mult. Corr. 


2323232323 | Rep. Mult. 
Aceum. Mult. | 2581369247519640854 2323232323 
Neg. Mult. All Zeros AL Zeros 
Mult. Corr. 


wasa4aya34 | Rep. Mule, 


Mult. Key 3815937148507295174] 3434343434 
Neg. Mult. All Zeros All Zeres 
Mult. Corr, 


4545454535 | Rep. Mult. 
Ageum. Mult, | $050505047494949493) 4345434545 
Neg. Mult. AML Zeros All Zeros 
Mult. Corr. 


5646565656 | Rep. Mult. 
Mult. Key 
Neg. Mult, 


Mult. Corr. 


6295072950482603816 5656585056 
All Zeros All Zeros. 


6767676767 


Rep. Mult. ‘i 
Aceam, Mult. | 7319640851479258137| 


6767576767 
Ney, Mult. All Zeros 
Mult. Corr. 


All Zeron 


2989g98989 | Rep. Mult. 


Accum. Muit, | 9988776653445556779] 8989898989 
Nog. Malt. All Zeros All Zeros 
Mult. Corr 


CARRIAGE CLEAR RACKS AND 
SPLIT & NORMAL CLEARANCE 


Try the Optional Clear and Split Clear Knobs in 
bath positions; and check for freeness, proper 
Detent action, rubbing on cover, etc. Manually 
clear the Dials; check for proper clearing ac- 
tion. 


CARRIAGE SHIFT 


Using Shift Keys, make sure that Carriage shifts 
freely into position, both from left to right and 
from right to left. Make sure Shift Keys do not 
bind, rub on cover, etc. 


MECHANICAL INSPECTION 


After giving the machine a thorough operating 
test, make a thorough inspection for evidences 
of wear and other conditions which may cause 
trouble in the future. Make corrections of any 
failures discovered. DO NOT change any adjust~ 
ment without good cause. 


MODEL STW 


Next, do what cleaning is necessary and lubri- 
cate all bearings and bearing surfaces, being 
careful not to use too much oil. On a well-ser- 
viced machine, itis not necessary to lubricate 
all points at every inspection; this can be deter- 
mined by inspection. The motor needs very little 
oil, only one drop of light oi] in each oil cup every 
six to eight months. The motor is equipped with 
LEDALOYL Bearings. These bearings are po- 
rous and retain oilfor a long period of time and, 
for this reason, the oil holeis not drilled through 
the bearing. Excess oil on the motor bearings 
tends to foul the Governor and Commutator 
Brushes and is one cause of sticking brushes, 


Clean Covers, Key Tops and Dials thoroughly, 
Leave the machine not only working efficiently 
but looking in first-class condition. This is a 
mark of good workmanship and is the principal 
item of Maintenance Service, which impresses 
the customer. The inside of the machinehe can- 
not see; therefore he must judge your proficien- 
cy as a service man by what he can see on the 
outside. This also increases the ''Silent Sales- 
man'* value of the machines in your territory. 


Clean the desk or working space used while mak- 
ing the inspection. This is avery important rule 
of etiquette for the Friden Service Man to follow. 
Take particular care to protect desks, tables or 
other working space used while making inspec- 
tions or repairs. The customer appreciates th 
attentions which increase your reputation for 
good, efficient FRIDEN SERVICE. 


Fill out a Service Report upon completion of an 
inspection or repair service, noting corrections 
made, if any, and any other pertinent informa- 
tion which may be useful for invoicing and ma- 
chine record. Make a separate Service Report 
for each machine worked on, have some per- 
son in authority sign the Service Report for the 
customer and then sign them yourself. Make 
sufficient copies of the Service Report so one 
copy may be leit with the customer and copies 
retained for the office and service file. Service 
Reports are an important record for reference 
in case of a question arising regarding service 
on a machine. Get the habit! 


WAIT!! Did you leave the Machine Control Keys 
as you found them? Check this detail with the 
operator of the machine. . 


FRIDEN SERVICE doesn't COST the customer 
emything compared to the DIVIDENDS it PAYS. 
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CHAPTER 11. SERVICE PROSLEMS AND WHAT TO CHECK 


NOTE: Numbers listed after certain items in this Check List refer to adjustments related to that item. 


a ERRORS IN ADDITION 
AND SUBSTRACTION 


1, CONDITION OF PARTS: 

a. Worn or damaged Trensfer Lever 

b. Worn Transfer Cam on Accumulator Dial 

¢, Broken, worn or damaged Transfer Gear 

d. Worn, loase or damaged Accumulator Dial 
Gear 

e. Transfer Lever missing Transfer Cam 

£. Worn Transfer Lever bearings in Gar-~ 
risge Frame 

g- Stuck Detent Ball in Accumulator Dial, 
Add-Subtract Gear Shaft or Transfer Pin 

h, Spring missing or broken in Detent 

i. Worn or damaged Add-Subtract Gear * 

j. Spring Transfer failing 

k, Loose Pins in Add-Subtract Gate Shaft 

1, Worn Hub 6081 on Gate Control Lever 

m/# Worn or damaged Genevaor Geneva Disc 
on Actuator 

n. Worn or damaged Selecting Gear 

0. Worn or damaged Cycle Lock Pin 

p. Backlash in Actuators 

q. Key Board Clear Mechanism, 36 


2. CARRIAGE ADJUSTMENTS: 
a. Carriage too loose or too tight, 56 
pb. Adjustment of Transfer Levers to Trans- 
fer Gears, 56 
c. Carriage Shift Rack loose or out of ad- 
justment, 57 
d, Transfer Lever alignment, 55 


3. ADD-SUBTRACT GATE CONTROL ADJUST- 
MENTS: 
a. Add-Subtract Gate Centralizer, 60 
b. Plus-Minus Keys to Gate, 61 
¢, Add-Subtract Gate Stops, 63,89,121 
a. Cycle Lock Pin, 54 
e. Extra Transfer, 58,59,65 
f£. Geneva setting, 19 
g- Loose Screws or Studs 


NOTE: ALWAYS check these points first when 
errors occur, regardless of the operation in which 
errors are noted, 


+, ERRORS IN COUNTER 


1, CONDITION OF PARTS: 
- a, Worn or bent Counter Primary Tooth 
b. Bent Counter Secondary Tooth 
¢. Blockout Lever on #1 Counter Tooth out 
of line 
d. Gounter Blocking Slide worn or autof ad- 
justment 
e, Secondary Lug cutting into Primary Tooth 
£, Loose Serews or Studs 
g. Worn or damaged Oscillator Arm, 62 
h, Worn or damaged Oscillator Cam, 62 


2. ADJUSTMENTS: 

a. Adjustment to right or left for full throw, 
90 

». Adjustment of Rocker Lever far proper 
clearances, 88 

¢. Spiral alignment of Secondary Teeth, F, 
93,94 

d. Counter Blocking Slide adjustment, 89 

e. Multiplier Non-Entry adjustment, 91 


3. FAILS TO COUNT: 

a, Dividend Tabulator Counter Blocking Slide 
binding, 101 

b. Adjustment off on right and left for full 
throw, 90 

c¢. #1 Counter Primary Tooth bent, 93 

d. Multiplier Non-Entry engaged or binding, 
91 


4. FAILS TO TRANSFER: 
a. Secondary Counter Tooth bent, 93 
b. Secondary Counter Tooth hitting bottom 
of Notch in Cam, 94 
¢. Spring off or parts binding 
d, Primary Counter Tooth bent, 93 


5. SECONDARY PICK-UP: (False Transfer): 
a. Spiral alignment of Secondary Teeth out 
of adjustment, 94 
b. No thrust Spring in Counter Dial, Count- 
er Dial dropping down in the way of Sec- 
ondary Tooth 
¢c. Worn or loose Counter Blackout Cam 


6. COUNTER PICKS UP WHILE CARRIAGE 1S 
SHIFTING: 
a, Counter adjusted too far forward, 88 
b, Counter Blocking Slide worn or outof ad- 
* justment, 89 
c. Blocking Lever on #1 Counter Tooth bent, 
ag 


c. DIVISION ALIGNER 


1. CONDITION OF PARTS: 

a. Inside Division Latch not holding, check 
spring 

b. Worn or damaged Latches on Shift Actu- 
ator, 80,81,82 

c. Sensing Lever or Gam on Throwout Shait 
worn, 78 

d. Sensing Fingers worn or sticking, 84 


2. ADJUSTMENTS: 
a. Shift Actuator adjustment and alignment 
to Shift Controllers 80,81 
b. Latches for restoring in Home Position, 
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DIVISION ALIGNER (Adjustments continued) 


¢. Latch Bails, 83,84 
d. Sensing Lever, 85 
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These checking points should prove valuable in 
accurately locating the exact point where trou~ 
ble is occurring and, therefore, make the correc- 
tion of the trauble much easier, 


e. Sensing Fingers, 85 
i. Last-order delatching Levers, 87 
g- Division Throwout Actuator Slide, 86 


da. DIVISION 


1, CONDITION OF PARTS: 


a. FIRST check conditions listed for errors 
in addition and subtraction. ~ A MUST - 
See page 48 

b. Worn Add-Subtract Gate Control Stud C, 
Adjustment 72 

c. Shift Centralizer worn or without lubri- 
cation, 73 

a. Laose Taper Pins in Division Cantrol 
Gear Assembly 

e. WornStop Pin Din Control Plate, Adjust- 
ment 68 

f, Broken parts 


2. ADJUSTMENTS: 


a. FIRST check Basic Adjustments for ad- 
dition and subtraction. See page 48 

b, Add-SubtractGate Control Stud C, Adjust- 
ment 72 

c. Division Shift Centralizer, 73 

d, Add-SubtractGate Bumper on Rear Bear- 
ing Plate, 63 

e. Clutch Latch, 74 

£. Control Arm Stap, 71 

g- Connector Arm on Long Transfer Pin, 70 

h. Throw of Shift Throwout Actuator for Di- 
vision Control Gear, 68 

i. Timing of Throwout Cam on #6 Actuator, 
69 

j. Clearance of Throwout Actuator to Roller 
on #6 Actuator, 69 

k. Adjustments of Division Aligner, 80 to 87 
inclusive 


NOTE; A good plan of attackona Division Prob- 
lem is to break it down into its various opera- 
tions. Is the trouble occurring in 


a. Subtract Cycle? 
b. Add Cycle? 

c. Shift Cycle? 

d. Aligner in first Carriage Position? 
e, Aligner, Subtract Cycle? 

f. Aligner, Add Cycle? 

g- Aligner, Shift Cycle? 

h, Aligner, going past delatching position? 
i, Aligner, last Carriage Position? 

j. Aligner, failing to shift at all? 

k, Binding parts and Assemblies? 

1, Lubrication? 


e. CARRIAGE CLEAR 


1. FAILS TO SHIFT CARRIAGE TO LEFT: 


a. Power Shift Actuating Mechanism failing 
to latch, 24 

b. Shift Clutch not engaging properly, 22 

c. Binding parts 

4. Main Clutch not releasing properly 

e. Lubrication 


2. FAILS TO CLEAR DIALS: 


a. Clear Clutch not engaging properly, 23 
b. Clear Slide binding, 42,43,45 

¢, Clear Pawl out of adjustment, 46 

d. Dial Locks turned to Locked Position, 42 
e. Broken Clear Gear on Dial Shaft 

f. Cocked Accumulator or Counter Dial 


{. DIVIDEND TABULATOR 
CROSS TABULATOR 


1. FAILS TO SHIFT CARRIAGE TO LEFT OR 


TO CLEAR DIALS: 
Same check as for Carriage Clear, See above 
page 49 


2, FAILS TO SHIFT CARRIAGE TO RIGHT OUT 


OF FIRST POSITION: 

a. Shift set-up Lever failing to latch, too little 
or too much overlatch, 96 

b. Spring off Shift Set-up Levers 

c,. Loose Carriage, Shift Rack or Shift Rack 
Bracket, 56,57 

d. Shift Disabling Slide binding or out of ad- 
justment, 125 

e. Shift Latch Control Lever C binding, Ad- 
justment 95 

f. Lubrication of Latch and ather parts 

g- Slip Clutch Screws backed out and hitting 
Latch 


3. SHIFTS CARRIAGE ONE OR MORE SPACES 


TO RIGHT AND QUITS: 
a. Slip Clutch Screws backed outand knock- 
ing Latch off ; 
b. Left Shift Clutch failing to release, 125 
c. Weak Springs 
a. Latch worn and failing to hold, 96 
e. Lubrication 


4. CARRIAGE SHIFTS TO STOP. NO DIVIDEND 


ENTRY, CONTINUES TO RUN: 
a. Gate Setting Lever not being tripped 
b. Too much clearance between A and B, see 
Adjustment 97 


¢. Too much clearance between A and B, see 
Adjustment 98 


Page 50 FRIDEN CALCULATING MACHINE CO., INC. 6-15-50 
MODEL STW SERVICE PROBLEMS AND WHAT TO CHECK 


d. Not enough clearance between A and B, g- MULTIPLICATION 
see Adjustment 97 


e. Not enough clearance between A and B, 
see Adjustment 98 
4. Right Shift Gear out of time, 10 
g. Too much overlatch of C on D, see Ad- 
justment 99 2. FAILS TO MULTIPLY IN FIRST CARRIAGE 
POSITION: 


1. FAILS TO SHIFT CARRIAGE TO LEFT OR 
CLEAR DIALS: 
Same as for Carriage Clear. See page 49 


$5, CARRIAGE SHIFTS TO STOP, NO ENTRY, 


MACHINE STOPs: 
a. Key Board Locked 
b, No numbers in Key Board 
c. Key Board clearing prematurely, 36 
d. Carriage fails to centralize properly, 95 
e. Add-Subtract Gate binding 


6. CARRIAGE SHIFTS TOSTOP, ONLY PARTIAL 


ENTRY OF DIVIDEND: 

a. Roller G too close or too wide to Lever 
D, see Adjustment 100 

b. Binding Relatch Lever Link, 99 

c. Add-Subtract Gate binding 

d. Carriage fails to centralize properly, 95 

@. Weak Spring 

£. Lubrication 

g. Multiplier Keys Release Mechanism in- 
terfering, 143 


7. DIVIDEND ENTERS MORE THAN ONE TIME: 


a. Lever C not relatching 

b. Insufficient overlatch of C on D, see Ad~ 
justment 99 

c. Lever B binding or caught on Trip Lever 
A, see Adjustment 98 

d, Worn or loose Roller on Division Drive 
Gear, 77,99 

e. Lubrication 


a. Check adjustment of add - Subtract Gate 
Centralizer, see Adjustment 60 

b. Binds in Add - Subtract Gate operating 
Levers, 116 

¢, Add-Subtract Gate Control adjustments 
for multiply, 113 to 125 inclusive 

d. Weak or detached Springs 

e. Loose Taper Pins 

£. Lubrication 


3. CARRIAGE FAILS TO SHIFT TO RIGHT: 


a. Carriage Shift Shaft Assembly adjust- 
ments, 126 to 130 inclusive 

b. Weak Springs 

c. Adjustment of Add-Subtract Gate Stabi- 
lizer, 128 

d. Binds in Carriage Shift Shaft Assembly 

e. Add-Subtract Gate binding 

£. Timing of Right Shift Gear, 10 

g- Carriage failing to centralize praperly 


4. CARRIAGE SHIFTS OUT OF TURN: 


a. Too little or too much overlatch of Lever 
C on Latch D, see Adjustment 126 

b, Worn or loose Roller on Power Set Cam, 
11, 126 

c. Loose Taper Pins or loose Hubs on Shift 
Shaft Assembly 

d. Shift Clutch binding 

e. Power Set Disabling Lever binding, 118 


8. CARRIAGE SHIFTS THROUGH TABULATOR 
STOP; 
a. No Stop depressed. 
b. Lever A loose or very wide to Slide B, 


f. Lubrication 


5. ERRORS, UNDER MULTIPLICATION: 
(CHECK BASIC ADJUSTMENTS, see page 48): 


see Adjustment 97 
c. Shift Clutch failing to release, 95,97 
d. Shift Set-up Lever failing to delatch, 95,97 
e. Carriage loose, 56, Step 2 


9. DIVIDEND ENTERS, KEY REMAINS LATCHED 


MACHINE CONTINUES TO RUN: 
a, Key not being delatched by upper end of 
Lever A, see Adjustment 100 
b, Keystem binding 
¢. Key being held down by operator 


10. TABULATOR KEY FAILS TO LATCH OR 


STAY LATCHED: 

a. Worn Latch point 

b. Not enough bite on Latch 
e. Spring weak or off 

d. Latch binding 

e, Lubrication 


a. Check Feed Pawlfor being disabled when 
Unit shifts;it may be picking upa number 
in the Shift 

b. Check Cycle Lock Pinfor wear or adjust- 
ment, 54 

c. Adjustments for Add-Subtract Gate Gon- 
trol, 113 to 125 inclusive 

d. Check Multiplier Selection, sticky Setting 
Levers, etc., 107 

e. Check Counter; Upper Dials may be cor- 
rect, 8B to 94 inclusive 


6. ERRORS, OVER MULTIPLICATION: 
(CHECK BASIC ADIUSTMENTS, see page 48): 


a. Check Feed Pawl for proper count, 110 

b. Holding Pawl for proper latching on Seg- 
ment, 110 

¢. Binds in Feed Pawl or Holding Pawl, 110 

d. Multiplier Unit Shift adjustments, I11 
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SERVICE PROELEMS AND WHAT TO CHECK MODEL STW 


e. Check Segment for restoring on Zero 
Latch 

{, Check Selection adjustments, 104 to 109 
inclusive 

g- Broken Pin in Pin Board, 107 

h. Braken ar weak Detent Spring in Pin 
Board, 107 

i, False Transfer due to Transfer Pin fail- 
ing to restore 


7. ERRORS, NEGATIVE MULTIPLICATION: 


a. CheckMinus Gate Stops;Gate may be hit- 
ting Transfer Gears and causing a ialse 
Transfer, 63,89,121 

b, Gycle Lock Pin worn or out of adjustment, 
54 

c, Add-Subtract Gate Control Levers. Plus 
Lever may be interfering, 116 

d, Counter Adjustments. Upper Dials may be 
correct, BB to 94 inclusive 


8, ERRORS, REPEAT MULTIPLICATION: 


a. Check adjustment of Repeat Lock, 134 

b. Adjustment of Repeat Lock Latch, 135 

c. Adjustment of Segment Ring Lock, 137 

d. Springs ‘ 

e. Binding parts 

f, Other checks for Multiplication Errors 


9. BRRORS, UPPER DIALS ONLY: 


a, Check Basic Adjustments for addition and 
subtraction, see page 48 

b. Add - Subtract Gate Control Levers for 
multiplication, 113 to 125 inclusive 

c. Cycle Lock Pin, 54 

d, Carriage Shift timing, 10 

e, Carriage failing to centralize properly, 
128 3 

f. Carriage Adjustment, too tight or too 
loose, 56 


10. ERRORS, COUNTER ONLY: 


a. Check all Counter Adjustments, 88 to 94 
inclusive 

b. Carriage Shift may be oscillating or nat 
centralizing 

c. Counter Blocking Slide Adjustment, 89 

4. Dividend Tabulator Counter Blocking Slide 
binding, 101 

e. Multiplier Non-Entry Adjustment, 91 

. Counter Oscillator Arm, loose Studs or 
worn Gam, 62 

g. Carriage Shift Rack out of adjustment, 57 


11. MULTIPLIER CLEAR, LOCK-UPS AND 


FAILURE TO CLEAR OUT SEGMENTS: 

a. Lock-up clearing out Repeat; check Lock 
and Latch adjustments, 134,135 

b. Spring 1131 

c. Adjustment of Repeat Latch Release Bail, 
135 

da. Adjustment of Unit Shift Rack, 111 

e. Timing of Unit Shift Shaft, 12 

f. Timing of Reset Cam, 13 

g- Zero Latches binding or failing to latch, 
broken spring 

h. Taper Pins, Screws, Springs, etc., loose 
or distorted 


12. ERRORS, MULTIPLIER SELECTION: 


a. For a9 error, check Zero Latches and 
Multiplier Clear 

b. For underselection, check Setting Levers 
tor sticking, 107 

c. Check Setting Pins for proper positioning 
before Segment Releases, 108 

d. Checkadjustment of Zero Release Lever, 
108 

e. Broken Pin, 107 

f. Weak or broken Detent Spring, 107 

g- Adjustment of Escapement Bracket, 104 


FRIDEN SERVICE doesn’t COST the customer 
anything compared to the DIVIDENDS it PAYS 
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FRIDEN CALCULATING MACHINE CoO., INC. 


PARTS GUIDE 


Parts numbers and names in the Parts Listin the back of this Manual are 
arranged in numerical order for your convenience. 


Complete Assemblies are underscored thus, 41550 and will consist of all 
parts indented and listed below. Parts numbers ending in 5 or 0 denote 
Sub-Assemblies and will consist of two or more parts ora partand astud 
riveted together, except in the case of parts numbered from 1000 to 7000 
inclusive. 


The letter T after a part number denotes the part isused on 10 Bank ma- 
chines and is a part of the number. 


Order parts carefully, using the proper part number and name to insure 
receiving the correct parts. To further insure promptness and accuracy 
in filling your parts orders, it is advisable to putthe machine Serial Num~ 
ber on your order, especially when ordering special parts. 


The asterisk * preceding page numbers in the Parts List denotes the part 
is shown on other pages as well as the one listed. 


The following Code of Parts Numbers is given asan aid to you in identify- 
ing and locating parts in the Parts Drawings. The numbering of all parts 
in the machine generally follows this Code of Numbers; thus, a Carriage 
Part would be found in the 90000 Group, a Screw in the 2000 Group, etc. 


1000... Springs 

2000.... .Screws 

3000. ... .Nuts 

4000.... .Washers, Clips, Spacers, Rollers, Shims 
5000.... .Studs 

6000. ... Bushings See 
7000.....Taper Pins, Dowel Pins Rivets, etc. Page 
10000, ... .Base, Motor, Covers 87 
20000.... .Right Side Freme 8? 
30000. ... .Left Side Frame, Bearing Plates 88 
40000..... Division, Counter 89 
50000.... Drive, Actuators 91 
60000. ... .Control Plate 92 
7ooo0..... Carriage Shift 93 
80000. ....Key Board, Selection 95 


90000. ... Carriage 97 
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FRIDEN CALCULATING MACHINE Co., INC. 
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9-18-80 FRIDEN CALCULATING MACHINE CO., INC. Poge 33-4 
COVER PARTS — MULTIPLIER WINDOW MODEL STW 


FRONT TOP COVER. 20136 


<n. » 1386 


PARTS LIST AND INSTRUCTIONS 


2013 2-56 Special Flat Head 11387 Retainer for Multiplier 


Screw Dials Mask 
# 
11386 Mask for Multiplier Check 11388 Window for Multiplier 
Dials ‘ Check Dials s 


The above parts replace Window for Multiplier Check Dials #11348 which is no 
longer available for replacement. The Mask for Mapper € Check Dials #11386 
is adjustable for aligning with Dial Numerals. 


To replace obsolete part #11348 with the above parts, itis necessary to drill 
and countersink two holes in the Fron: Top Cover. Use the dimensions given 
above far locating these holes. After locating the hole on the left side, the Re- 
tainer #11387 may be used in locating the hole on the right side. Use a #42 Drill 
for the holes and a 1/4"' Drill for countersinking. 
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RIGHT SIDE FRAME STUD ASSEM, 
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RIGHT SIDE FRAME PARTS 
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FRIDEN CALCULATING MACHINE CO., 


INSIDE AUXILIARY AND LEFT SIDE FRAM: 
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FRIDEN CALCULATING MACHINE CoO., INC. 


MODEL STW 


Page 62 


10-10-55 ‘ FRIDEN CALCULATING MACHINE CO.. INC. Page 624, 
MODEL STW 


REVISED POWER SET CAM 


sT™ ACG ang], 
SAW 4530 


PARTS LIST AND INSTRUCTIONS 


KEEP YOUR SERVICE MANUALS UP TO DATE 


Locate and circle the parts numbers affected by this supplement wherever they appear in the Manual 
and make a note to see this page, Manual location: Page 62, 63, 64, 64B, 738, 


1117 Spring New Usage 

1190 Spring for Power Set Cam Replaces 1070 
Snap Washer New Usage 
Main Drive Shat Bearing Plate Assem. Revised - INT, 
Outside Aux, Lett Frame Siud Asser, Revised - INT. 
Thrawout Lever Actuating Arm Assem, New Part 
Power Set Cam Throwout Lever ASsem, Replaces 31834 - N. INT. 
Outside Aux, Left Frame Stud Assem. SRW Revised - INT. 
Main Drive Shat Assem. SRW-10 Replaces 45510 - N, INT. 
Main Drive Shat Assem, ACG-10, STW-8, STW-10 Replaces $1100 - N. LNT. 
Power Set Cam Assem, Plus and Minus Gate Replaces 51145 - N, INT. 
Driving Arm, Power Set Cam New Part - N. INT 
Power Set Levers Assem, Reglaces 41160 - N. INT. 
Carriage Shift Shaft Assem. Revised - INT. 

* Power Set Latch Release Lever Assem, : Revised - INT. 


Reason for Change: To disengage the Power Set Cam from 71840 in all operations except Multiplication. 
Prevents overlatching noise of 71840, i. 


EFFECTIVE IN MODELS ABOVE SERIAL #: 


STW-8 - 336757 STW-10 - 549694 ACG-10 - 549770 


INSERT IN YOUR SERVICE MANUAL 


Page 624 - FRIDEN CALCULATING MACHINE Co., INC. 10-10-55, 
MODEL STW 


ADJUSTMENTS 


t: Step I, Fig. 1, position the Bearing Plate counter-clockwise until limiied. Tighten the 
Screvs and rotate the drive shaft to test for freeness. Step 2, Fig. 1, select a thres, depress the Mult. 
Key and rotate the Drive Shaft until the Power Set Cam hes moved completely in asc the Segment is 
starting to feed out, The Power Set Cam is to have 100% engagement with Roller 1, and the Shift Shaft 
Delatching Lever is to have 100% engagement with Roller 2. Form the Power Set Levers, Fig, 2, to 
align Roller 1 to the Power Set Cam, To obtain the 100% engagement of the Delatching Lever to Roller 
2, restore the machine, select a figure, depress the Disabling Lever and pull the Delatching Lever 
forward, Place the machine on its back, hold the Delatching Lever, Fig. 3, with #1 §S-17 and form 
with #2 $$-17. This also removes side play in the Delatching Lever, therefore, test that it is not too 
tight against the Relatch Lever, Step 3, Fig. 4, restore the machine and depress the Mult, Key, Rotate 
the Drive Shaft by hand until the Power Set Shift Lever has restored onto its latches and Roller 2 is 
picking up the Relatch Lever, The Relatch Lever is to have 100% engagement with Roller 2. Form 
the Throwout Lever Actuating Arm te the left to increase the engagement, 


When the Power Set Shift Lever restores, the Throwout Lever Actuating Arm, actueted by the stud on 
the Relatch Lever takes over and holds the Throwout Lever. This action is necessary to keeo Roller 
2 of the Power Set Cam in contact with the Relatch Lever so the Shift Shaft Latch is relatched, 
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FRIDEN CALCULATING MACHINE CoO., INC. 
OUTSIDE AUXILIARY LEFT FRAME {FRONT} LHS 


Page 1 
MODEL STW 


10-5.50 _ FRIDEN CALCULATING MACHINE Co., INC, 
OUTSIDE AUXILIARY LEFT FRAME -— PARTS CHANGES 
INSTANT CARRIAGE RETURN AND REPEAT MULT. LOCK 


PARTS LIST AND INSTRUCTIONS 
KEEP YOUR SERVICE MANUALS UPTO DaTE 


Locate and circle the parts numbers affected by this supplement wherever they appear in 
the Manual and make a note to see this page. 


Spring - New Usage __ 
Spring ~ Guide for 71538 
Snap Washer - New Usage 


Qutside Aux, Let Frame Stud Assem. - Front Replaces 31620 = N.INT. 
Clutch Gontrol Shaft & Levers Assernbly  $t325 + NLINT. 
Mult, Unit Keys Clutch Opening Lever Assem, “61285 + MAINT. 
Interlock Operating Lever Assembly “31590 =) NLINT. 
Interlock Operating Shaft Assembly “61290 NUINT. 
Instant Garviage Restore Cam Assembly ~ New Bart 
Mult. Unit Keys Shift Disabling Lever Assem. Replaces 71585  - N.INT. 
Restore Bellerank Assembly - New Part : 
Restore and Actuating Arms Assembly “ TS7§ = NVINT. 
* Restore Arm & Hub Assembly ‘ “71580. =) NUINT. 
Restore Arm Actuating Arm Assembly “71570 - 0 NUINT. 
Top Plate Assembly "$1250 + NINT. 
Mult. Unit Position Selector Lock Assembly 8132000 =O NUINT. 
Mult. Clear Key Interlock “f 81310) NANT. 


{81325 Latch is eliminated by this change.) 


NOTE {: Adjustment for Instant Carriage Return shown above replaces Adjustment #132 and elimi~ 
mates Adjustmant #133 on page 39 for this style mechanism only. No other Instant Carriage Return 
Adjustments affected. 


NOTE 2: Repeat Multiplier Lock mechanism shown above eliminates Adjustment #135 on page 40. 
No other Repeat Adjustments affected. 


INSERT IN YOUR STW SERVICE MANUAL FACING PAGE 64 
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MULTIPLIER PARTS CHANGES 
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Page 643 FRIDEN CALCULATING MACHINE Co,, INC. 3-13-54 
MODEL STW : ey . She ee 


7" PARTS LIsT 
‘1064 Spring - New Usage... - 20-222 ee eee wee SS seat Replaces 1014 - N. Int. 
‘s1245 Lateh Connecting Link Lever Assembly ... +--+. ese No Change 
31530 Mult. Segment Holding Pawl Sub Assembly .°- 2... +++. Revised Int. 
31825 Mult. Restore Latch Contral Lever Assembly... - =... +. Replaces 31675 - N, Int. 
31835 Power Set Cam Throwout Lever Assembly. 2. . = sees. Replaces 31045 - N, Int. 
31840 Mult. Segment Holding Pawl Assembly... ee ee <2... Replaces 31780 - N. Int. 


41245 Latch Connecting Link Lever Assembly. 

31530 Mult. Segment Holeizg Pawl Sub Assembly. 

31845 Holding Pawl Actuating Lever Assembly. 
7033/0 X 1/2" Taper Pin. 


31945 Holding Paw] Actuecng Lever Assembly... 2-2-2 ee .. Replaces 31773 - N. Int. 
31875 Power Set Cam Shit Lever Assembly .- 2 ------ see Replaces 31653 iN. Int. 
SL145. Power Set Cam Assembly. 2-2 eee ee ee ee esha er ee Replaces 51045 - N, Int. 
$1605 Multiplier Feed Lever Assembly... . 6-5 +--+ +++-++. Replaces $1400 -N. Int. 
61650 Multiplier Clutch Ozening Lever Assembly (Lower). .-.... Revised - int. 
61660 Multiplier Clutch Opening Lever Assembly (Upper) .....+.- Replaces 61275 ~ Int. 
71735 Retara Clear Disabling Lever Assembly - - 6 2 - + eee eee + Replaces 31225 ~ Int. 
71740 Clear Disabling Levers and Shaft Assembly . 2.2 eee Replaces 71370 - Int. 
"41372 Clear Disabling Levers Shaft, =~. 


71735 -Return Clear Disabling Lever Assembly. 
TLT45 Clear Disengaging Lever Assembly. 
7033 6/0 X 1/2" Taper Pin. 


71745 Clear Disengaging Lever Assembly... 5.2 eee eee eee Replaces 71375 - Int. 


INSERT IN YOUR SERVICE MANUAL 
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CARRIAGE SUPPORT BAR AND COUNTER ASSEMBLY 


. FRIDEN CALCULATING MACHINE CoO., 
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_ PR FRIDEN CALCULATING MACHINE Co., INC. 


CARRIAGE SUPPORT BAR 
ADJUSTMENTS 


MODEL STW 


88, COUNTER ROCKER LEVER: Machine in 
Home Position, Rocker kever should hold 
Counter Fing so Primary Finger B at left 
end of Counter clears Counts: Blockaut Cam 
008 mi: uur as shown. Secondary Finger C 
om right af Counter clears Cam .010 ta .015 


Qs shown. Adjust at Eccentric A. 


90 1/2, COUNTER CENTRALIZER: Depress 
Plus Key and rotate Drive Shaft by handuntil 
Locking Lip A (fig. 1) stops its downward motion. 
This positions Lowe> Stud on Oscillatar Arm in 
the nerrow part of the Oscillator Cam Groove 
Counter Assembly is to have equaimovement 
right and left from center. Adjust Eccentric B, 


Spring. 

Spring. 

+40 Special Screy, 

6-40 Special Screw. 

4-40 Hex. Head Screw, 

4-36 Oval Phillina Head Screw, 

4-43 Hex. Head Screw. 

10-32 Hex, Nut, 

5/1632 Hex. Nut. 

#4 Lockwasher. 

#6 Lockwasher, 

Washer, 

Spring Clip. 

Stud. . 

6/0 X 1/2" Taper Pin. 

Front Top Cover Assem. - 8 Bank~ 

Antomatic Transfer. 

Front Top Cover Assem.-10 Bank~ 

Automatic Transfer. “ 

Front Top Caver Assem. « @ Bank. 

Front Top Caver Assem. - 10 Bank. 
4 Front Top Cover Bracket - Rear. 

21200 Right Side Frame Sid Assem.- 

31694 Eccentric, 


31300 Left Side Frame Stud Assem. - 
(Rear Section} § Sank. 
31805 Left Side Frame Stud Assem, « 


(Rear Section) 10 Bank, 

Carriage Support Bar, 

Carriage Rail Retainer. 

Slide for Carriage Rail. 

Hold Down Bracket for Keyboard + 
Rear, 

Tabulator Actuator Lever. 

Pivot Stud for Carriage Rai) Slide. 
Pivot Stud for Carriage Eccentric, 
Carriage Adjustment Eccentric 
Bushing. 

Sensing Finger Detecting Lever. 
Counter Assembly - § Bank. 
Counter Assembly - 10 Bank. 
Counter Frame Assembly. 
Certralizer Pawl Assembly. 
Counter Arm Assem. = Left. 
Counter Recker Lever Agsem. 
Eccentric. 

81945 "Rear Key Section Supgort Assem. 


11-10-55 FRIDEN CALCULATING MACHINE CO., INC. Page 66B 
MODEL aca 


Automatic Division Step 


PARTS LIST AND INSTRUCTIONS 


Keep Your Service Manuals uo to Date 


Locate and circle the parts numbers affected by this suopiement wherever they aopear in the manual i 
and make a note to see this page. Manual locations: STW, pgs. $5, 58, §7, 434, 9, 70, 71, T2A, 77, 


IGte Sering New Usage 

2920 #4-48 x 3/13 Fillister Head Screw New Usage 

2057 #6-40 Screw New Usage 

215s. #6-40 Screw (special flat head) New Usage 

2315 #6-40 Screw far Division Stop Lever 

3018 46-40 x 1/4 Rex, nut New Usage 

4004 Lockwasher New Usage 

4005 . Lockwasher New Usage 

4069 Washer New Usage 

£296 Snap Washer New Usage 

4302 Special Washer for Direction Control Side New Usage 

4319 Snap Washer New Usage 
Saap Washer New Usage 
Right Side Frame Stud Assembly Replaces 212007* 
Counter Carrier Shaft Bearing (righz) Replaces 20044** 
Division Stea Lever Assembly Replaces 21130™* 
Tabulator Actuator Lever Assermbly Replaces $i8537* 
Carriags Scaport Bar Assembly Replaces 31860** 
Division Imerrupter Arm Bracket Assembly New Part 
Division Iatercupter Arm Assembly ¢ New Part 
Division interrupter Cannecting Link New Part 
Division Interrupter Adjusting Link Assembly New Part 
Shift Gear Bearing Plate Assembly Replaces 71645°* 
Dividend Tab, Key Release Lever New Usage 
Tabulator Key 9th Position Replaces 45928"* 


This feature is now standard on Model ACG and is used ox Model CW, STW as a special feature. It can 
be installed by using the parts listed EXCEPT 21250. Rather than change the existing frame, just file 
2 slot for 31835. Order as AUTOMATIC DIVISION STOP UMIT. 


This featuce cannot be installed on earlier models having the thin Carriage Support Bar, Page 66. 
=These parts are used only with this feature. 


*=These pacts remain standard on models not having this feature. 
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Adjustment 
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ADJUSTMENT: With the Carviage off, depress the Division Keys and cycle the Drive Shaft by hand 
until the Auxiliary Latch, Fig. 2, is delatched and the Add - Subtract Gate is back in minus position, 
Raise the Interruoter Arm; desress and hold the Tabulator Actuating Lever, Fig. 1, so the Interrupter 
Link, Fig. 2, is in line for a full engagement with the Stud on the Division Stop Lever, Turn the crank 

‘slowly to place the Add - Subrract Gate in Add Position, As the Gate is moving to its maximum travel 

dm Add, the Interrupter Link is to actuate the Division Stop Lever to the forward position, This action 
positions the Live Point up and in front of the Division Latch Lip, Continued cycling of the Drive Shaft 
will bring the Gate to the neutral position and the Division mechanism will delateh, To adjust for 
positioning the Division Stop Lever and the Live Point, move the interrupter Link farward or rearward. 
Too much rearward adjustment will cause the Division Stop Lever to position before the Gate is in po- 
sition, This will cause exces ressure onthe parts. Too much forward adjustment will not allow 
the Division Stop Lever to be positioned. Install the Carriage and test in Division with two Tab Stops 
depressed, 
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PARTS LIST AND INSTRUCTIONS 
KEEP YOUR SERVICE MANUALS UP TO DATE 


* & i 
ADJUSTMENT: With the Drive Shaft Thrust Bearing loose, adjust Bearing A far .002 to 603 Geneva . 
Clearance. Tighten the two 2108 Screws. Turn Eccentric B so that it is to the right and contacting the 
upper edge of the slot in Bearing A. Tighten Screw 2289. This holds Bearing A from moving down,  ; 
Next adjust Collar C by Set Screws for .00~1/2 to .003 end play of Actuators. Move Drive Shaft to the’ 
right to allow minimum backlash in the Actuators and tighten Thrust Bearing. 
28 


Locate and circle the parts aumbers affected by this supplement whereves they appear in the Manual | 
and make a note to see this page. . ? 


2108 * Special Screw 


2247. '. 4-48 ¥ 3/32" Set Screw 

2287" 6-40 Special Screw 

4006 #6 Lockwasher * 

4204 Washer 

4273 Thrust Collar for Actuator Shaft. - New Part 

6159 Front Actuator Bearing - No Change 

30L6L Actuator Bearing - Rear - - - 2 ee s Replaces 30172 
3OLS2 Eccentric for Actuatar Bearing - New Part 

31790 Bearing & Guide Plate Assembly (19 Bank) . 2... 0. ety eee ss Replaces 31765 
34795 Bearing & Guide Flate Assembly (@ Bank)... 2... 6 ... Replaces 31755 
50900 - 41 Actuator Shaft Assembly... 7 ee ee +» Replaces $0910 
50920 #2 Actuator Shaft Assembly . 2. 1 0 et et «.. Replaces 50915 
50930 #3 Actuator Shaft Assembly... 2-2-2 ee ee +. Replaces 50875 
50940 . "4 Actuator Shaft Assembly. 2-2... aha aa - Replaces 50865 
50950 - #5 Actuator Shaft Assembly (8 Bank) . 2... 2. fa neal adhe - + Replaces 55575-K 
50950-T #5 Actuator Shaft Assembly (LO Bank)... 2... ae + Replaces 50870 
50960... #6 Actuator Shaft Assembly .. 2. - ra Se Pies clays ier aoe « Replaces 50580-TX 


nogn INSERT IN YOUR SERVICE MANUAL 
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MODEL STW 


TABULATION ADJUSTMENTS 


994, ADD SUBTRACT GATE RELATCH LEVER LINK: 
When Roller A is on High Paint of Lever B, Lever C 
should have .005 to .010 overlatch on Latch D. Adjust 
at Eccentric E, keeping high point of Eccentric down, 


998. CLUTCH OPENING: ARM: With the machine in 
Home Position and Keyboard Lock Lever up, manually 
delatch Lever C so Add=Subtract Gate is fully positioned, 
Adjust Arm F so there is approximately .010 - .020 
clearance between Lever G and the Control Plate, This 
is to insure that the Clutch remains open at the time of 
the Add-Subtract Gate actuation and that Lever G does 
not bottom, 
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PARTS LIST AND INSTRUCTIONS 
KEEP YOUR SERVICE MANUALS UP TO DATE 


Locate and circle the parts numbers affected by this supplemant wherever they appear in the Manual and make a note to 


see this page, 

94 Spring (New Usage) 

2064 6-32 x 3/16" Fillister Head Screw (NO Change) 
2108 Special Screw (New Usage) 

2322 Special! Screw Stud (New Usage) 

3018 5-40 x 1/4" Hex. Nut (New Usage) 

4006 #6 Lock Washer (J New Usages) 

4012 Washer (New Usage) 

4013 Washer (New Usage) 

4019 Snap Wesher (New Usage) 

4935 Washer (No Change) 

5551 Sereaw Stud (New Part) 

6166 Eccentric for Add-Sub, Gate Satting Laver (New Part) 
6287 Eccentric for Div, Release Delaying Ann (No Change) 
21210 Switch Booster Redesigned-Tai! Added) 

24670 ub, Gate Setting Lever (New Parts) 
45625 ivision Setting Lever Assem, (New Usoge) 

e20 Div. Idler Cam and Drive Gear Assem, (New Uscge) 
61665 Add-Sub, Gate Relatching Lever Link {New Part) 
81667 Add-Sub, Gate Relatching Laver Link Arm (New Part) 
61620 Add-~Sub, Gate Relatching Lever (New Pert) 


* FOR ADJUSTMENTS SEE OTHER SIDE OF PAGE 


Replaces 1100 N. INT. 


Replaces 216? N. INT. 
Replaces 4000 N. INT. 


Replaces 4001 Ny INT. 


Replaces 2100 


INT. 
Replaces 24570 N. INT. 
Replaces 61490 N. INT. 
Reploces 60025 & 65142 N. INT. 
Replaces 64445 N. INT. 


Replaces 64685 N. INT. 
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Supersedes 31776 


T1475 Auto! Clear Cam Bearing Plite Assembly ~ we Ve eee) Supersedes 71435 


1600 “Shitt Gear Train Detent Spring Assembly so oe ee ee ce New Bast, 


- + +02. + Supersedes 71620 


11605 Shitt Gear Bearing Plate Assembly... - 


11637 Tabutator Key Release Leve: we ee eee ee Supersede’s 71655 


(11650 Right Shift Disabling Bel! Grenk Assembly 


| Sepersedes 25055 


‘T1655 SHist Disabling Lever - 


ght ee ere ee ee eee os Supersedes 75095 


71695 Shift Clutch Follower Assembly. « 


. ss. Supersedes T1690 
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Weare FRIDEN CALCULATING MACHINE Co., INC. ; 
SHIFT CENTRALIZER PARTS 


AQIUSSTMENT: WITH MACHINE IN +C! b 
FROM THE REAR, wa ~ RAISE 71670 TO 
ENGAGE M1709 INT LOT OF ITN. TREN 
ALLOW 71670 TQ RESTORE RELZASE CuusteH 


CF TI7Q9 TC O1SEN 
BY A MINIMUM CF Ci. 
TAIL, A CUTWARD 


Ano CLEAR TITIO 
accUST FOAM 


NOTE: ACTUATORS & FEAR ZZARING PALATE 
ARE NOT FURNIS#E3 WITH CONVERSION 
UNIT, PARTS TQ &: PATS ACTUATCAS 
AND ALAA BEARING ALA 
FURNISHED 


wAMET ENO CF $425 LGATLY 


&.. REMCVE TES 
sé 


CM REA 
SEARING PLATE aN | 
I~ REMCVE ENO FROM 122 ACTLATER INSTALL SITS. 
2- CAIVE STLO $424 CUT ANS NSTALL 

NEW SHIFT CLUTCH ORIWER T1908, INSTALL 

TiSG2Z WITH CONCAVE SIE CUT RIVET 

$$25 UCHTLY 

STALL ENO BACK CN aCTuATZAS. 
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10+ Spring - New Usage. 

2274 Pivot Screw - Shizt Centralizer - New Pars. 

3007 4-48 x 1/4 Hex Nut. . 

4004 #4 Lock Washer. 

4250 Shift Dise Centralizer Roller ~ New Pars. 

4251 Guide Sgace> for Auto. Clear Dis. Slide ~ New Part, 

5426 ivot Stud faz Shift Clutch Driver. 
= 31750-1 Rear Bear 

31733 Stud for S: : Replaces 30057 
= 50910 Number One Actuator Assems Replaces 50880 
« S09L5 Number Two Actuator Assem Replaces 50855 

71662 Shift Clutch Driver Friction Spring. . 

FLT705 Shiite Disc Centralizer Arm Assembly - New Part, 

T1709 Shift Clutch Driver. Replaces T1661 

TL710 Centr ng Sait Dise Assembtr. Replaces 71695 


=Parts identified by aStaz*are not to be included in the SHIFT CENT2ZALIZER CONVERSION UNTIT. 


ein 


zg older machines, order by the name SHIFT CEN- 
way the parts will be senttc youatuschasge for 4 


NOTE: When ordering these parts for conv 
TRALIZER CONVERSION UNIT. T 
limited time only. The SMOOTH SHIFT CONVERSION UNIT has also been revised to iIn- 
clude these parts so it-willnct be necessary to order both units te convert to Smooth Shift 


with the Centrali 
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Page 726 FRIDEN CALCULATING.MACHINE CoO., INC. £25254 
MODEL STW 


REAR BEARING PLATE 


Spring.- New Usage. 
New Usage. 
Spring.~ No Change. 
Spring.- No Change. 
Spring.~ No Change. 
Spring.- New Usege. 


Repiaces 1045 


Replaces 1064 


Spring.= New Usage. + + 70: a tnsat bees 2 te ee eee eee eee Replaces 1093 
48 x 3/16" Fillister Head Screw. 2. 0 6 ee ee 

4048 x 1/4") Fi + Head Screw.- New Usage... .--- see ee ees Replaces 2044 

6-32 x 9/32" S Screw.- New Usage 2. eee ee ee ee ve ee Replaces 2167 


Special Screw, 6-40 Thread.- New Usage. 
§ x .130 Fillister Head Screw, 
ot Screw - Shift Centralize 
Special Screw - 6-32 Thread. 
8 x 1/4" Hex Nut.- No Cha: 
+ Lockwasher.-New Usage 
Snap Washer.- New Usage. . - 
g Clip.- Na Change... . 
yy for Aute.-Clear Cam L 
nap Washer.--No Change. os eee ee eee 
Washer.- New Usage... ee ee ee ee ees Replaces 2080 
er Roller.- New Usage. . 0 ee eee eee 
Clear Disengeging § 
ng Shift Disc.- N 
Bearing Plate Assembly.- New Per 
ing and Guide Plate Assem. § Bank 


Replaces 2059 


te eee eee eee ee Replaces 4008 


eNew Parte ee eee eee Replaces 0950-7 
Parte. ee ee ee ee Rezlaces TOGE 
eplaces 71933 


ctuater Ass 
far Autome: 
Clear Disengeging Slide.- New Part. 26 ee ee ee eee 
Ciear Clutch Controll a 


Assembiy.- New Part. 2 eee ee 
Sei Paste Guile wi Ac boel sal hcetre a alte aren Seo Replaces: 75137 


PTET Asaentily.- Beaviseds cage es a aw ae Hee ee 

T1LaT4 ca, Neue Butten par thane Antec in, Soetcer sig oe a vere rel Bh 2 oe ene ge Op LACES FLO! 
TLTCS aliner Arm Assembly.- New Usage. - se ee eee 

FATLO it Disc Assembly.- New Usage. ee ee ee ete ‘ 

71308 aute,-Clear Clutch Engaging Lever.- New Part. 22... + ++. 2+ + - Replaces 
71845 ‘Aute.-Clear Arm Assembly.- New Part. 226 0 see eee ee es Replaces 
71850 Auto.-Clear Cam Bearing Plate Assembly.- New Part. . ese eee «Replaces T1475 
90406 Optional Clear Slice Eccentric. ©. + 2 + ese te 

90235 4 Clear Bracket Assembly.- New Fa 

91550 Optional Cleaz Slice Asse ti 

91Se5 Optional Clear Slice Assem ractional ¢ and ACG.- New Part. ...-- 


INSERT iN YOUR SE! ICE MANUAL 
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PARTS LIST AND INSTRUCTIONS 
KEEP YOUR SERVICE MANUAL UP TO DATE 


Lecste ond circle the perts numbers affected by this supplement wherever they appecr in the Maruc! end make a nate to 
see this page, 


35080: Rear Gearing Plate. 2 bearings for Shift Reds replaced by heles, Also Replaces 35C50 N, INT. 
changed lacation of tole for Shift Reverse Geer 75080. 

71673: Shift Rods, Ends made long enough to go through Reer Becring Plate. Replaces 71674 N. INT. 

71645: Shift Gear Becring Plate. Revised; Lug edded to supgert Shift Reverse INT. 


Gear 75080 in new positicn, 


allow the Shift Rods to came threugh the Recr Becring Plete, thus 
ing on the Rear Bearing Plate to support the ends of the Shift Recs. 
rd eliminates the pessibility of the Shift Red binding in the bering. 


The petition of the Shift Reverse Gear was che: 
aliminating the ne ity fer heving the rivete 
This provides ¢ better methad of menufacture ¢r 
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Page TA FRIDEN CALCULATING MACHINE Co., INC,” 7 105-59 
MODEL STW 7 MAIN SHAFTS: — PARTS CHANGES : i 


PARTS LIST AND INSTRUCTIONS 


KEER YOUR SERVICE MANUAL UP TO DATE 


Locate and circle the parts numbers affected by this supplement wherever they appear ia 
the Manual and make a note to see this page. 


4019 Snap Washer - Replaces Spacers 4127 & 4183 on 61690 Shaft. - 
61625 Clutch Contral Shaft & Levers Assembly : + Replaces 61325 - N.INT, 
61630 Control Shaft Oscillating Lever Asser. - es 81305 - 
61635 Switch Opening Lever Assembly 61350 
61640 Shift Actuating Lever Control Lever Assem. * 7 "61345 | 

“161645 Mult. Key Clutch Opener Lever Assembly ee stice 
1685 Interlock Operating Lever Assembly : “31590 1. | 
“ 61690 Interlock Operating Shaft Assembly * 81290 : 
71339 Bearing for Cantral Shaft rere T1338 
71405 Shift Key Assembly - Right COL) 
giz70 Top Plate Assembly gt2s0 


NOTE: Mo Adjustments affected by the changes on this page. 


NOTE 2; See page 64-A for other parts and instructions connected with these changes. 


N.INT. Not Interchangeable with the part it replaces. 


INSERT IN YOUR STW SERVICE MANUAL FACING PAGE 73 
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4-28-53 FRIDEN CALCULATING MACHINE 'CO.. ING. 
: MODEL stw 


PARTS LIST 


(Only parts changeé-from those on Page 73 & 734 listed) 


1162 Spring. Replaces 1056 
2286 5-40 Special Screw Stud. Replaces 2236 
4154 Spacer. New Usage 
4203 Thrust Washer. Replaces 4026 
71670 Shift Clutch Controller Assembly. Replaces 71681 
T1672 Shift Rod. Replaces 71682 
71800 Shift Actuating Shaft Assembly. Replaces 75100 
71102 Shift Actuating Lever Shaft. -—. 2. 
71170 Actuating Lever for Left Shift Assembly. 
71215 Retare Clear Shift Opening Assembly. 
71805 Shift Rod Actuating Lever Assembly. 
75105 Right Shift Lever Assembly. 
75110 Shift Engaging Link Actuating Lever Assembly. 
4152 Spacer. 
4156 Shim. 
7033 6/0 X 1/2"* Taper Pin. 
71805 Shit Rod Actuating Lever Assembly. Replaces 71110 
713810 Automatic Clear Levers and Shaft Assembly. Replaces 71490 
31600 Power Set Shift Letch Actuating Lever Assembly. 
T0150 Clea> Clutch Engaging Lever Assembly. 
71267 Auto, Clear Lever Shai 
7L285 Clea: Disabling Lever ‘Assembly. 
T1440 Shift Soaft Oscillating Lever Assembly. 
ThS95 Auto. Clear & Shift Disengaging Bail ‘Assembly. 
TLALS Auta, Clear Lever Assembly. 
40L9 Snap Washer. 
7033 6/0 X 1/2** Taper Pin. 
Tals Autoraatic Clear Lever Assembly. Replaces 71350 
FLg20 sItislier Unit Shift Control Arm Assembly. Replaces 71400 


71825 tup Latch Control Lever Assembly. Replaces 24590 
71830 age Shift Shaft Assembly. . Replaces 71380 
71a3t age Saift Throwout Shat. ye 
71835 Carriage Shift Throwout Arm Assembly. 
71840 Power Set Latch Release Lever Assembly. 
2286 5-40 Special Screw Stud. 
3011 5-40 X 1/4"* Hex. Nut. 
4006 #6 Lock Washer. 
4132 
4190 
7033 6/0 x 1/2" Taper Pin. 
71835 Carziage Shift Throwout Arm Assembly. Replaces 71355 
71859 Power Set Latch Release Lever Assembly. Replaces 71240 
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Poge 744 
MODEL STW 
PARTS LIST 

10 Spring ~ no change. 
1125 Spring ~ ne change. 
2209 3-48 x 1/8 Round Head Screw - no change. 
2211 4-48 Special Screw ~ no change. : 
2248 4-43 x 1/8 Round Head Screw - no change. 
2241 4-48 Special Screw - no change. 
2264 348 x 1/4 Fillister Head Screw -.no change, 
3004 3-48 x 4/16 Hex. Nut - larger usage. 
3007 4-48 x 1/4 Hex. Nut - new usage. 
4004 #4 Lock Washer - larger usage. 
4005 #4 Special Lack Washer - na change. 
4060 Spring Clip - less usege. 
4184 Spacer = no change, 
4188 Spacer ~ ne change. 
4196 Spacer - new usage. 
€0009-T Guide Rod far Key Section = less usage. 

001T-T Guide Red-for Key Section-Threaded ~ larger usege. 
81450 Main Keyboard Assembly - 8 Bank - (see Note). 2. eee eee eee 
BTaSO-T Main Keykoard Assembly - 10 Bank - Gee Note)... ee eee Seas. 
Basa = Keyboard Support Bar (Front) - new part 22. te ee ee ee eee 
21456 Keyboard Side Frame - Right ~ new part. 
21458 Keyboard Side Frame ~ Left - new part. 
81461 Keyboard Bottom Plate ~ new part. 
91462 Keyboard Sepercter Ficte - new part, 
81463 Keyboard Spacer Post « new part. 
o1464 Keybocrd Top Plate - new part. 
81468 Fed - Keyboard Bottom Plate - new part. 
£1472 Key Lock Bar -new pert 6 ee ee ee ee ee ee ee tee 
81475 Numers! Key Stem Assembly #1 to 45 -new part 2 ee eee ee tee ee 
a14e0 Numeral Key Stem Asembly #4 to #9 -new part 2. eee eee eee eee 
a1das #1 Tenth Column Numerc! Key Stem Assembly -new part, 222s eee 
21801 Oecimel Marker Bar Spring (8 Bank) - na change. 
21802 Decimel Merkar Ber Spring (10 Bank) - no change. 
41803 Decimel Marker Bar Twirler = no change. 
81804, Keyboard Decimal Merker Bar - no change, 
41805 Froat Key Section Support Assembly ~ revised . 2 eee ee eee es 
ayg09 Keybocrd Clear Discbling Lever Shaft = no change. 
21818 Keyboard Clear Disabling kever - na change. 
21835 Zara Key Stam Assembly - no chonge. 
a13a0 Keyboard Lock Sar Assembly - no change. 
21890 Decima! Marker Restore Lever Assembly - no change. 
a1a%d Decimal Marker Sugsart Bracket (Front)-- no chenge. 
gteas Rear Key Section ort Assembly s revised 2. eee ee ee eee eee 
21950 Zero end Keybank Lock Key Top - no change. 
er9st : 

to \ #1 to #9 Key Top - Gray - no chenge. 
E1959 


41 to #9 Key Top ~ Brown ~ ro change, 


eeu gisie 


Replaces 81800 * 
Replaces 81800-T * 
Replaces $1837 * 


Replaces 81814 * 
Replaces 81815 * 
Replaces 81820 * 
Replaces 81990 * 


Interchangeable 


interchangeable 


> These parts are act Interchangeabie from the new Keyboard to the old, however, the new Keyboard 81450 ar 81450-T 


cen be made interchangeable hy filing 020 from Brace 31427 (see insert on reverse side of this page). 
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Poge 7A FRIDEN CALCULATING MACHINE CO., INC. Ia18t 
MODEL STW CARRIAGE PARTS 


PARTS LIST AND ADJUSTMENTS 


2260 = 6-32 X 1/4 Hex. Head Screw. 
91250 Carriage Shiit Rack Assembly - 8 Bank. 


91250-T Carriage Shift Rack Assembly - 10 Bank. 


91660 Optional Clear Slide Assembly. 


30A-31A. CARRIAGE STOP-RIGHT: There 57 1/2. CARRIAGE SHIFT RACK: Move Car- 
Should be .002 ta .005 clearance between Stop A riage te the extreme left. There should be .002 
and Rear Bearing Plate B. Adjust at C. to -005 clearance between Override Paul A and 


7 ‘ — Shift Gear Pin B. Adjust atC. Ta lowez Shift 
LEFT: With Carriage in last position there Rack, raise Bracket at C. To raise Shift Rack, 
should Le 002 ta .005 clearance between Stop D lower Bracket at GC. Move Carriage to extreme 
and Left Carriage Clamp E. Adjust at F. right. There should be .002 to .005 clearance 
NOTE: 10 Bank shown, but setting is the same between Override Paul D. and Shift Gear Pin Et 
for 8 Bank Madels. Adjust by raising or lowering Bracket F. 
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1064 
-2130 
2205-5 


#6 1438-2 

ablated 
64593 
BL610 
81620 
giaae 


4230 


rey 


,PARTS LIST AND INSTRUCTIONS 
KEEP. YOUR SERVICE MANUALS UP TO DATE 
Locate and circle the parts numbers affected by this supplement wherever they agpear in the Manual 


# Page. Se 
Spring. ide 

6-32 X 1/2 Fillister Head Screw“ 

6-32 X 1 1/14 Fillister Head Screw 

6-32 X 1 1/4 Hex. Head Screw 

Spacer - New Usage 

Spacer -~ New Usage 

Spacer 

Motor Mounting Plate - New Paz 

Spacer for Micro Switch - New Wangs 
Insulator for Micro Switch 

Keyboard Clear Link Release Lever Assem. 
Switch Control Lever Assem. 

Multiplier Correction Key 

Accumulative Mult. Key 

Multiplier Key 

Negative Mult. Key 

Shift Key Interlock Spring Clarmg 

Plus and Minus Key Bumper Spring 
Tabulator Shift Actuating Levers Shaft 
Bumper Assem., Mult. Select. Unit - 10 5. 
Bumper Asse Mult. Select. Unit - 3B. 


Eccentric Stap for Bell Tepser Bail - New Part 


em ot a 


Replaces 1101 ~ 
“ 2050 
% 2051 
= 2205 


Replaces 4121 ~ 


Replaces 21014 - 
* 21040 = 
ss 2taz0 = 
“3 67k + 
“7 6li72 = 
cf 6Li73 = 
7. 6LiT+ = 
as 61438 ~ 
a 61439 ~ 
as 64583 ~ 


Replaces 81606 - 81608 = 


81607 - 81608 ~ 


#Part No. 21155 is interchangeable with 21040 if Part No. 31605 is removed and Spacer 4t2l is re- 
placed by Spacer 4230. (See page 73.) 
¥*Part No. 6l4id is interchangeable with 61439 by using Shift Key Interlock Clamp 61438-2. 


INSERT IN YOUR SERVICE MANUAL FACING PAGE 78 


Page 73 


FRIDEN CALCULATING MACHINE CoO.. INC. 
MODEL STW 


615-50 


OBSOLETE USAGES 


wor MOIS 1O05- EE 


wee 


fee 798, FRIDEN CALCULATING MACHINE CO., INC. 10-5-50 
MODEL STW z OS3SOLETE USAGES . 


- 


1084 


OBSOLETE USAGES 


‘$1299 


SPACER 4127 


INSERT IN YOUR STW SERVICE MANUAL FACING PAGE 79 


B1S-50 


FRIDEN CALCULATING MACHINE CoO., INC. 
OBSOLETE USAGES 


MODEL STW 


dogs 


§Dm-{) "@2 O64 
oe” 


59.6-° 2 8 68 


Page 8 


MODEL STW 


FRIDEN CALCULATING MACHINE Co., INC. 
OBSOLETE USAGES 


8-18-80 


&o© SS a 


S-6191E SUGM. MOS WITWS- Z6IF 


sone 


Pr©_ Ose, A 


syzeb 


ses 


® 


‘GOl- LOSE 
"HR O9STE 


ALAIMS HLOONS -Zesi6 
LAS INIOd Z-£9915, 


91-50 FRIDEN CALCULATING MACHINE CO., INC. Sage 88 
All Models 


SERVICE TOOL AND PRICE LIST 


S25 $59 BO Soe. Egea SEER tree 


HS 


Sieas 55-67 S005 SEdg SEED te S8-EE 


S513 Sf8e | SESE S8-55 0 BS-87 


Ske Service Lerrens #233 -277-28q~326- 343 


Page BS 
all Models 


$S-3 
SS-4 
S5-5 
SS-6 
ss-7 
Ss-8 
'$S-9 
SS-10 


8S-11 
SS-12 
§5-13 
SS-14 
{88-15 


$S-16@32 T. Forming Tool - Short 


SS-17 
5S-18 
$S-19 
S$S-20 


$$-21 


SS-22 
S$S~23 
$S-24 
$S~25 
SS-26 
SS-27 
4$S-28 
$S-29 
SS-30 
55-31 
$5-32 
$S-33 
$S-34 
$5-35 
SS~36 


\SS-37-A 


Hn TOs OOo 


FRIDEN CALCULATING MACHINE CoO., 


SERVICE TOOL AND PRICE LIST 


4 oz. Ball Peen Hammer... . 
5-1/2" Pliers 

(Bernard Parallel)... 2... 
6" Long Nose Pliers.... 
6" Diagonal Cutting Pliers 
6 Screw Driver 1/8'' Bit 
6 Screw Driver 3/16" Bit .. 
4” Screw Driver 1/4" Bit... 
10° H.J.J. Screw Driver 
8" H.J.J. Screw Driver. 
Special Set Screw Wrench for 

2181 Screw... teen 
Number 52 Extension Drill 
Number 6/0 Extension Reamer 
Number 48 Extension Drill. . . 
Number 5/0 Extension Reamer 
Lucite Hammer .. 


T. Farming Tool - Medium . 
T. Forming Tool - Long ... 
Forming Tool Used on 64580 ” 
Forming Tool Right Used on 


BUS 20.5: ote e.a,evelert oes . 
1/4" Spintite Socket Wrench. - 
1/8’'-Long Starrett Punch... 
1/16" Starrett Punch .. 
3/32" Starrett Punch ...,.- 
1/a' Starrett Punch. ...... 
Fiat Ball Pusher 
Straight Ball Pusher .093 
Straight Ball Pusher .125.... 
3/16" x 3/64"’ Box Wrench .. 
7/32" x 15/64"' Box Wrench. . 
3/8"' x 7/16"* Box Wrench , 
1/4** Open End Wrench . 
5/16"" Open End Wrench 
3/8*' Open End Wrench . 
7/16"' Gpen End Wrench .. 
2-56 Tap.... ayaa 
3-48 Tap.... 

4-48 Tap... 
4-36 Tap... . 
5-40 Tap... . 
6-32 Tap.... 
6-40 Tap 
8-32 Tap. . 
10-32 Tap. 


SS-38-A 


Ny 
SS-39 
$S-40 
S$S-41 
SS-42 
$S-43 
SS-44 


S$3-46 
S$S-47 
S$S-48 
SS-49 
$S-50 
SS-51 


SS-52 
SS-53 
SS-54 
S5-55 


SS-56 
SS-57 


SS-58 


AatmodU 


Inc. 
9-21-50 

Price 
#48 Drill for 2-56 Tap...... $ .20 
#44 Drill for 3-48 Tap... ... 20 
#41 Drill for 4-48 & 4-36 Taps 21 
#36 Drill for 5-40 Tap...... 123 
#33 Drill for 6-32 & 6-40 Taps .25 
#28 Drill for 8-32 Tap 30 
#20 Drill for 10-32 Tap... 34 
8 Inch Mill File... Se 55 
#16" Warding File 65 
#1.6" Pillar File .. 46 
#1.6" Round File......... 156 
Mechanic's Hand Grank..... 1.00 
Service Too! Case (Leather) 

Length 17-1/2"', Width 6", 

Height 22) 560-4. t6 ease te 135.00 
1/2"* Open End Wrench ..... «65 
3/16"! Open End Wrench .... 56 
Forming Tool for 41135 Bail, 1.50 
Jewelers Tweezers...,.,.,  .50 


Phillips Serew Driver - Size #1 33 
Special Set Screw Wrench for 


2194 Screw... ee eee eee +75 
7/32" Open End Wrench»... «58 
Special 1/4" Wrench,....., 50 


1/2"' x 1/4°* Open End Wrench 35 
Special Double End Wrench fer 
30171. 
Forming ‘Tool for 91602 Bail . 
Trial Key for Full Capacity 
Carry Over... . 2 eee 40 
9/16" Open End Wrench .... 


SEE Service Lerrers * 233 


27% 
zea 
326 
B42 


ABOVE PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


6-15-50 


Hr OMA OA 


FRIDEN CALCULATING MACHINE CO.. INC. 


SERVICE TOOL AND PRICE LIST 


Price 


4 oz. Ball Peen Hammer .... $ 
5-2/2 In, Pliers 

(Bernard Parallel... . 2... 
6 In. Lang Nose Pliers ..... 
6 In. Diagonal Cutting Pliers . 
6 In, Screw Driver 1/8"' Bit. . 
6 In. Screw Driver 3/16"' Bit. 
4 In, Screw Driver 1/4" Bit... 
10 In. H.J.J, Screw Driver... 
8 In. H.J.J. Screw Driver... . 
Special Set Screw Wrench for 

2181 Screw... ee. 
Number 52 Extension Drill... 
Number 6/0 Extension Reamer 
Number 48 Extension Drill .. 
Number 5/0 Extension Reamer 
Lucite Hammer .......... 


* T, Forming Tool - Short.... 


T. Forming Teal - Medium .. 
T. Forming Tool - Long .... 
Forming Tool Used on 64580 . 
Forming Tool Right Used on 
615205 ocak ae bey oss 
Forming Tool Left Used on 
81520.... sete ye, eae hice 
1/4 Inch Spintite Socket Wrench 
8 In, Long Starrett Punch. ... 
1/16 In. Starrett Punch ..,., 
3/32 In. Starrett Punch...., 
1/8 In. Starrett Punch. .... 
Flat Ball Pusher ........, 
Straight Ball Pusher .093.... 
Straight Ball Pusher .125... . 
3/16 In. - 3/64 In..Box Wrench 
7/32 In.-15/64 In. Box Wrench 
3/8 In.-7/16 In. Box Wrench 
1/4 In. Open End Wrench. . 
5/16 In. Open End Wrench . 
3/8 In. Open End Wrench. . 
7/16 In. Open End Wrench . 


2-56 Tap... 
3-48 Tap... i. . 
4-48 Tap... ... a 
4-36 Tap..... oe 
5-40 Tap..... me 
6-32 Tap..... as 
6-40 Tap..... ne 


8-32'Tap..... 
10-32 Tap... 


1.25 


3.00 
50 
50 
.35 
135 
40 


1.10 


+95 
“95 


95 


1.10 


SS-38-A 


$S-39 
SS-40 
SS-41 
$S-42 
SS-43 
SS-44 


ss-46 
SS~47 
55-48 
$S-49 
$S-50 
SS-51 


SS-52 
SS-53 
SS-54 
SS5-55 


$5-56 
SS-57 


B 


Page #9 

All Models 

Price 

Number 48 Drill for $ 

2-56 Tap... eee eee 230 
Number 44 Drill for 

3-48 Tap... .. 6... 230 
Number 41 Drill for 

4-48 & 4-36 Tap....... 030 
Number 36 Drill for 

5-40 Tap. eee. eee. 8S 
Number 33 Drill for 

6-32 & 6-40 Tap....... 0-35 
Number 28 Drill for 

8-32 Tap. . Widevendae> 40 


Number 20 Drill for 
10-32 Tap. ws... eee. aS 
8 In. Mill File . -50 
Number 1, 6"! Warding File 55 
Number 1, 6"' Pillar File... 50 
Number 1, 6" Round File... 55 


Mechanic's Hand Grank..... 1.00 
Service Tool Case (Leather) 

Length 17-1/2 In, 

Width 6 In., Height 12In. .. 25,00 
1/2"" Open End Wrench. . 60 
3/16" Open End Wrench +60 
Forming Tool for 41135 Bail. 1.50 


Jewelers Tweezers ....... 50 
Phillips Screw Driver - Size #1 .45 
Special Set Screw Wrench for - 


2194 Screw........ . +75 
7/32"" Open End Wrench.... 50 
Special 1/4." Wrench ...... +50 


1/2" x 1/4" Open End Wrench — 35 
Spc. (Double End) Wrench for 


BOL Piss vate voisiesi eeoes ear os 
Forming Tool for 91602 Bail. 1.50 
Trial Key for Full Capacity 

Carry Over... 2... .00. 40 


+ Poge 4 FRIDEN CALCULATING MACHINE CO., INC. 6-15-50 


MODEL STW PARTS LIST 
"hes Ane PAGE Pag? BANE Phek 
1001 Springs. 2... ee eee wee 68 1095 Springs 6 ess doe Sar ans. ewe 74 
1606 Spring. 1098 Spring. -..-- Bieta aate te FO: 
1007 Spring. 1099 Springs: cna be-Ses ecg aes gee a2 BB 
1008 Spring. 1100-9 Spring... 2. eee ee ee ee H8T 
1010 Spring. 1101 Spring... .- wd A aoaLS ub. Ry HOT 
1011 Spring. 1102 Springs: 0% c)pictatica.cot ns ese SB 
1012 Spring. 1104— Spring. 2.2... ee eee eee FT 
1013 Spring. 1205- Spring... .-- Mite Meine ht 
10147 Spring. 11O07~ = Spring. «2... 2 eee ee ee OP 
1015 Spring. 1108 Spring iis acca e week oe SS 
1016 Spring. 1109~ Springs... ee ee Salg ice 8 
1017 Spring. 1114 Spring... wae 64 
1018 Spring. 1115~ 9 Springs... ee Sibee Se gaa #56 
101g Spring. LLL? Spring. ...- sae ded eae ae RID 
1022. Spring. 1118 Spring... eee ee eee 4 
1023 Spring. 1J19-— Springs 2. ee ee eee ee 58 
1024 Spring. LE21l- 9 Spring. ©... ee. 67 
1025, Spring. 1122- Springs... eee tee 466 
1028 Spring. 1124-0 Spring. |... ee ee ee TB 
1031 Spring. 1125 Springs scr dace eet ae TA 
1033 Spring. 1126-7 Spring... ee ee ee ee 7B 
11034 Spring. VEZ Spring hats eraGe se Uescs tava” 160 
1037“ Spring. 1128- Spring. 66s ee ee ee eee 54 
1039 Spring. 1129- Springs 6. ee ee ee ee ee FS? 
pose . Spring. 1130 Spring. ce ee ee ee HUB 
1041” Spring. LV3L Spring. . 6. eee ce ee ee ee FEE 
1043 Spring. PPS2> Springs vce wceve see ee TP 
1045- Spring. 1133 Spring... 0 eee eee ee #55 
Loss Spring. 1142-9 Spring... . eee baer wite cat APB 


—Zooq- 2-56 x 3/16 Fillister Head Serew 74 
20107 2-56 x 1/4 Fillister Head Screw. 75 


1049- Spring. 
1052 Spring. 


io54~ . Spring. 2013 2-56 Special Flat Head Screw . . #53 
986 Spring. 2015 3-48 x .240 Special Fillister 
1058 Spring. Head Screw. 2... ee eee es 767 
059 Spring. : 2016— 3-48 x 3/16 Fillister Head Screw 65 
jes Spring. . . 2017 3-48 x 1/8 Flat Head Screw... 68 
062 Spring. 2020 4-48 x 3/16 Fillister Head Screw ¥67 
10632 Spring. . 2020-F “4-48 x 3/16 Special Screw... . 78 
064 Spring. 2021 4-48 x 3/8 Fillister Head Screw. #65 
Yes Spring. 2022 4-48 x 1/4 Fillister Head Screw, #67 
069 Spring. 2024~ 4-48 x 7/32 Special Hex. ° 
1070 | Spring. Head Screw... ...-...6. 55° 
bas Spring. 2025 ~ 4-48 x .200 Special Hex. 
072- Spring. Head Screw... ee ee ee #55 
1073 Spring. 2026— 4-48 x 5/16 Flat Head Screw... 66 
074 Spring. 2030 4-48 x 1/4 Special Screw... . . 465 
[es Spring. . - 20327 4-48x .218 Special Screw... . 59 
OT6- Spring... .. - on 2034~ 4-48 Special Screw. ..-.. #59 
1077 Spring. . 2037 3-40 x .156 Special Screw... . «75 
07g Spring. . 2039 4-48 Special Screw. 2... 26.) 78 
Jou Spring. 2041— 4-36 x 1/2 Fillister Head Screw . 859 
1082 Spring. 2043 6-40 Special Screw... ..... #71 
1086 Spring. 2044— 6-40 Special Screw... . «487 
087~ © Spring 2045 6-40 Special Screw. ......, ¥57 
oss Spring. . . oh 2037 6-32 x 1/4 Flat Head Serew . . . +75 
1090—- Spring... 1. “ oa 2049- 6-32 x 1/4 Fillister Head Screw. 62 
092— Spring. 2050 6-32 x 3/8 Fillister Head Screw. #54 
jos: Spring. 2... - : 2051 6-32 x1 Fillister Head Screw... 54 


e15i0 FRIDEN CALCULATING MACHINE CO., INC. Page 85 
PARTS LIST MODEL STW 
he" NAME PAGE rtd? NAME PAGE 
2057 — 6-32 SpecialScrew.......-. 65 2194“ 6-40 x 1/8 Set Screw... 2. 2 859 
2059 6-32 x 9/32 Special Screw... . #65 2196 ~~ Special Screw... .....00 2 *57 
2060 6-40 Special Screw... ...... 57 2200—.. Special Screw (Left Hand Thread) *71 
2061 4-40 Special Screw... .. «+ 57 2201 — 6-40 x 3/4 Fillister Head Screw. *71 
2063- 6-32 # 1 1/8 Flat Head Screw . _ #76 2202~- 6-40 x 5/8 Fillister Head Screw. 68 
2064 6-32 x 3/16 Fillister Head Screw *71 2204 — Special Screw... ...-..... 81 
2067~ 6-40 Special Screw... -..... «76 2205 — 6-32 x 1 3/16 Fillister Head Screw 54 
2070 6-40 x 1/4 Fillister Head Screw. +65 2207 ~ 4-48x 1/8 SetScrew,...... 78 
2071 6-40 x 3/8 Fillister Head Screw. #65 2208 ~ Special Screw........... 76 
2072 6-40 x 5/8 Fillister Head Screw. *71 2209— 3-48 x 1/8 Round Head Screw . . *74 
2075 8-32 x 3/8 Fillister Head Screw. +59 2210 — Special Serew.. 2... 2.2... «77 
2085 — 10-32 x 1/8 Headless Set Screw. 68 2211 ~ Special Screw... ........ 74 
2086 6-40 Dowel Screw... 1.2... *72 2212 ~ Special Screws... 2.1.2... 67 
2088— 6-40 Special Screw Stud... . . #68 2213- Special Serew.. ...... 24.) 79 
2089 6-40 Special Screw Stud . 2... 75 2214-~ 3-48 x .350 Fillister Head Screw 79 
2090— 6-40 x 3/16 Fillister Head Screw *65 2215 — SpecialSerew........... "74 
2092 Special Screw... ........ 64 2216 — Special Screw. ......,... #71 
2096 6-40 x .185 Special Screw... . #57 2217 ~ 3-48 x .150 Fillister Head Screw 77 
2098 Special Screw Stud. 2... . +e MTE 2218” Special Screw... .. 20.0... 854 
2099 Special Screw Stud... ..... 471 2219 Special Screw... .......4.- 53 
2100~ SpecialScrew.. 2... ..... #71 2220 - Special Screw, .. 1... .460.. 78 
2108 SpecialScrew., 2... 2.2... «57 2222" Special Serew. . 2... 2... «#72 
2102- = Special Screw... .,,...... 471 2224 - Special Screw... ........ *67 
21055 6-40 x 5/16 Flat Head Screw... *68 2225" Special Screw... ........ 75 
2106 SpecialScrew.... 2.2.2... © %65 2226 Special Screw... ,......, 64 
2108 Special Screw... . 1... 0... #68 2227 - Special Screw... ........ 75 
2109-" 6-40 Headless Screw. ...... 59 2228° Special Screw........... 60 
2113 4-48 x 5/16 Fillister Head Screw 68 2229 ° Special Screw. . eg ele dee ae FE 
2114 4-48 x .130 Fillister Head Screw *66 2230 Special Screw Stud . 76 
2115" 4-48 x 5/32 Special Screw... . #65 22346 6-32 x 3/16 Fillister Head ‘Screw 77 
2120 3-48 x .182 Special Screw ... . *77 2236 ~ . Special Screw. .......... 73 
2126 Special Screw. 2... 22...) 65 2238 - Special Screw... 2.1.6.4. #57 
2127— Special Screw... 2.2.1... 65 2239~- SpecialSerew.........., #54 
2130— 6-32 x 1/2 Fillister Head Screw. ¥*70 2242 ~ 4-36 x 1/4 Oval Head Phillips 
2132~— 6-32 x 3/8 Round Head Screw... 54 Screw. 2. ee ee ee ee HSS 
2133- 6-32. x 2 1/2 Fillister Head Screw 54 2246 4-48 x 1/8 Round Head Screw... 74 
2137 Special Screw... ........ 64 2247 —" 4-48 x 3/32 Set Screw. ....-. 78 
2141 Special Screw... 4. ...... 77 2248 Special Screw. .......... “54 
2142~° 6-40 x $/16 Fillister Head Screw 62 3004 3-48 x 3/16 Hex.Nut....... #67 
2144- = Special Screw... 2. 2. 2 2. #72 3005 4-36 1/4 Square Nut... ... #59 
2152- Special Screw... 2.2.1. 57 3007~ = 4-48 x 1/4 Hex.Nut. .... ++ #67 
2155 6-40 x 343 Special Screw... . #65 301 5-40 x 1/4 Hex.Nut... 6... #68 
2158-~ Special Screw... 2... 2... 68 3012- 5-40 Special Hex.Nut....... 75 
2161 Special Screw... ........ *71 3014- 6-32 «1/4 Hex.Nut........ #54 
2162- = Special Screw... 2... i ee Se 3015 — 6-32 Special Hex.Nut,...... 77 
21677 Special Screw... 2 2 1. ware ae 3018 6-40 x 1/4 Hex.Nut........ *62 
2169° = Special Screw... 2... 2... #71 3026 10-32 Special Hex.Nut..,..., 66 
2170- Special Screw... 2.2.2... #71 3027 12-32 Special Hex.Nut.. 2... “77 
2173“ Special Screw... . 0.2.2... 55 3028— 12-32 Special Nut... ...... 75 
2176+ Special Serew.. 2.2.2. ...... 76 3031—~ 5/16 x 32 Special Hex. Nut... 2. #74 
Z1?77- Special Screw... 2. ...--. 75 3032- Special Nut... 2... 0.2.0.0. «64 
2178 Special Screw. ee ae) 3035 = 4-48 Special Nut. ....-... 66 
2179~ 4-48 x 3/16 Set Screw. oss, 59 3036 = 6-40 Special Nut. ........ 76 
Z180—- = Special Screw. 2... 2... #71 4000— Snap Washer for .093 
2181 4-48 x 1/8 Set Screw... 1. . #66 2 Diameter Stud... 2.0... 457 
2187~ Special Screw... . >... 2... «(76 4001 — Snap Washer for .125 
2190 - Special Screw... .. Seca TS Diameter Stud... 2... #67 
2193 ~ Special Screw... .-...... 57 4003— #3 Lock Washer... ... see #67 


{Page 08 FRIDEN CALCULATING MACHINE Co.. INC. #1550 
MODEL STW PARTS LIST 
rast EAM Ae TEST BALE ae 
4004 #4.Lock Washer»... --.-- +68 4153- Spacer»... eee eee eres 1 
4005-- #4 Special Lock Washer... 5. *57 4154-9 Spacer se ee eee eee ee ee 5 
4006 #6 Lock Washer... 2. +... 57 QISTA\ “Spacer. 6-6 ee aren dd esse oe 75 
4007 #5 SpecialLock Washer ..... 57 4166— Rollers. eee ee ee ee ee ATL 
4008 — #BLock Washer ......4-..- *60 4167" Roller... eee eee ee eee) TE 
4009 _ #6Lock Washer ..--..--- 57 41697 Roller... 22 ee eee ee eee FT 
4012 2 Washer... 2 ee ee ee ee £68 4171- Spacer 1 eee eee eee ee 75 
4013 —- Washer. 6. ee ee ee BET 4172” Spacer .. aaa & wh eae 15 
4016— Washers... 2. - eee ee ee #57 4173 - Spacer... Societies 715) 
(4017 — Washer. .... ee herein ee ee 4174- Spacer... ee eee reve ee F5 
4019 — Snap Washer for .143 4175~ Spacer .. eee ee eee eee 75 
Diameter Stud... -- 22 ee #57 4176" Spacer 2... eee eee ee ee TE 
4023— ‘Spacer. --- 2+ ee eee eee 5? 4180 Spacers 2, shea see are eens ae 6B 
4026- Spacer ee pee ee ee ee ee OB 4183- Spacer 2... eee ee bmnacitie “U3 
4032—- Spacer we eee eee eee ee 8 4184 Spacer... ee eee eee ee 7h 
4033 Washer... eee ee ee 885 4185° Spacer ...- eee eae see 87 
4035— Spacer pee eee eee ee eee *7L 4187- SPACED 6 isc6 5 acetates, FL 
4038- Spacer see ee eee eee eee 71 4188. Spacer be del Stns sa aes: STA 
4039 — Spacer .. Betta at iebs, oad, sa TL 4189. Bearing... ~~ gid ata 19 
4052- Collar for Div. Throwout Actuator 67 4190, Collar... eee ee ee et eee HD 
44058 Collar for Add-SubtractGate .. 68 4191 Rollers. o5ic6: ahs scene ae ET 
4060 ~ Spring Clip... 2.2.5 eee ee #72 4192" Spacer ... aa erated es 81 
4061~— Spring Clip... .------ - - *73 4193~ Spacer ... Saale ecewe ES 
4062 — Spring Clip... 6. eee ee ee HBT 4194° 0 Spacer see eee eee ee ee 66 
4069 Washers. eee ee ee ee OS 4196- Spaeer cs 6. Spet eg se ee wad MET 
4072- Washers. eee eee ee ee ee FTL 41977 Spacer .. bob Yitaatet sass. "OS! 
, 4073 ~ Washer... ee ee ee ee we TE 4198 ~ Shir 2.0 ee we HED 
40747 Washer... ee ee ee ee ee FTL 4199~ Washer... . ee eee ee ee TF 
14075 Spacer see eee eevee eee 71 4203 Thrust Washer... 2... 2+ 68 
4077~ Washer... 0. eee ee ee ee 64 4204° Washer... ee ee HTB 
4078~ Spacer sees eee eee ee ee HTL 42057 Washer... ee ee 88 
4080" Spacers... eee eee ee ee 82 4209 Washer <> citapeus. a 6 acesay oes FZ 
4084" «Spacer py ee ee ee ee ee ee OZ 4210° Rollers... ee ce ee eee 
40877 Spacer ss eee ee ee eee ee 5B 4211- Roller... eee eee ee ee HPL 
4089 Spacer .. eee ee ee eee ss 6B 4215° Spacer... ee eee eee eee 16 
4097 ~ Rollers... eee eee eee ee B2 4218- Spacer 2.5... - eee ee eee 871 
‘4099 Roller. . pare Sears a TZ, 4220 Bearing... 1.225 71 
4101 Roller. 2.2 eee eee eet eae 75 4221 Bearing. -- 6 ese een eee 80 
41047. Roller. . Se icefajcetias Abaca 68 42227 9 Bearings 2s ee ee ee eee 
4107 Rollers... -- +e ane ove. eter MTL ALZ4— Washer. ec te cee al 
atl2— Spacer pe ee eee eee ee 72 4229- Roller. - ay tase space uate. BTS 
ALL3+ Spacer vee e tee eee eee 65 4231-0 Shim. 0 ee ee 76 
416° Spacer... - - 4 ces ayes oh cet fo.) MES 4232-~ Shim .. 76 
/ALL7“ Spacer se ee ee ee eae 62 5013 - Stud... 57 
4121“ Spacer... ++ -- eee ed pias BES 517L~ Study. Sie sea as ed aca | 182 
4122 —- Spacer... eee eee eee ee 73 5213 - Studs see eee *76 
4126- Washers. eee eee ee ee ee TL 5218- Stud. ...44 ae ae ee 62 
4127-7 Spacer - ++... eee pao e | 5266 Studrceg: oi Gana ae ele aw 59 
4128- Spacer ee ee eee eee ee HT 5268 - Stud. oo sce eee ens - 66 
4129 Snap Washer ....---.---- 457 5317- Stud... eee aida card ae 
4i3i- Snap Washer... .-...... #66 5390 Stadia a Fae eS al 
4132—- Collar... eee eee eee eee 73 5391 Studi. eee eee eee eee 57 
eS ae i 8 for A 5438" Stad sw care 2 seit 2. Sgt ahs. 8 54 
4140 Spacer: see es eae ee ee, SF 6022- Bearing. 22 ee eee . Tl 
4141“ Spacer .. 2-2 --- eee eee #77 6023" Bearing... +s - sees 5 $71 
41437 Spacer... Bovis eens 6 te see BBS 6028 Bearing. 6 2 eee ee ee 870 
4145" Spacer oe ee ee ee +71 6073° Bearing... +--+ eee eee 62 
41467 Spacer .--.-- ice a Spee SS. 6074.- Rubber Grommet... .....- #76 


missd 


FRIDEN CALCULATING MACHINE CO,, INC. Page @7 
PARTS LiST MODEL STW 
PART SEE PART PART SEE 
NAME PAGE No. NAME PAGE 
Bearing 5.3.6 fess fe ke 2-05 2. #7 11340-T Front Top Gover Assembly ~ 
Hub for Add-Subtract Gate... 68 10 Bank... 1.1... e ees) SF 
Eccentric Stop... 1... .--- 62 341335 Decimal Marker Rastore 
Bushing... .2+- 22-06. 57 Slide Assembly 
Bearing... ee ee ee ee OB 11337 Retaining Plate - Decimal 
Bearing -- 2. - 0 ee ee ee ee SF Marker Restore Slide 
0625 x 380 Straight Pin... . #76 11338 Carriage Position Indicator 
Cotter Pin... 2 eee eee ee) Th 11342 Front Tap Cover Bracket - 
Dowel Pin. 2.0 eee ee ee 78 Fronts. -6ce-0 fae ya Soe ey, OSS 
5/0 x 5/8 Taper Pin... 2... #67 11343 Front Top Cover Bracket - 
5/Ox 1/2 Taper Pin... 1... 67 ROOT 2 endat rag: ose cs ties: sa OS 
6/0x 1/2 Taper Pin... 2. =. | 11344 Front Top Cover Bracket - 
5/0x7/16 Taper Pins... .. *68 Rear sack ace eases ace 188 
Special Head Rivet... ..... 76 11347 Multiplier Check Dial 
Resistor for Governar - 230 Volt 54 Decimal Bar -......,- 53 
Resistor far Governor - 115 Volt 54 11348 Window for Multiplier 
Extension Cord... es e+e - 53 Check Dials. 2... eee eee 53 
Terminal Block Assembly .-.. 54 11350 Back Cover Assernbly,...... 53 
Motor Governor - A.C. - D.C. . 54 11353 Back Cover Bracket - Lower. . 54 
Lead Wire Assembly. ..... 54 11354 Back Cover Bracket - Upper... 53 
Mator Governor - Split Ring for 11357 Multiplier Decimal Pointer... 53 
D.G. Only. 2. 2 we ee eee 54 11373 Washer - Cover Insulation - 
Capacitor - 115-230 Volt... . 54 1/32 Thick 6-6 eee 68 
Resistor Bracket... ..... 54 11374 Washer - Cover Insulation ~ 
Insulator for Capacitor L/16: THICK: 6 orcs eee oe wae SS 
& Motor Wires... ..-.. 54 20007 Drive Shaft Bearing ~ Right... *68 
Speciar Nut... -.2..-+-+.. *54 20044 Counter Carrier Shaft Bearing - 
Motor Brush... . 2-2-2 s 54 Right 62. ee ee ee ee OG 
Governor Brush... .---.. 54 20047 Eccentric for Division 
Friden Motor Assembly - Stop Detent. . 2... + eee #57 
115 Volt A.C.-D.C,. 2. 2 2. 54 20055 Division Stop Live Point .... #57 
Friden Motor Assembly - 20095 Counter Oscillator 
230 Volt A.C.-D.C.. 2 ee SA “Arm Assembly... 1.2.3. 56 
Dust Cover... - 2.20054. 53 20097 Shaft for Counter Oscillator 
Felt Pads... eee ee eee) 5 Arm Assembly. ..-5,-.. 56 
Rubber Foot. . 2... 1 +55 6 - #54 20132 Clutch Holding Pawl,....5- 55 
Washer for Rubber Foot -... #54 20135 Clutch Release Dog Assembly . A) 
Base Assembly ..-..-...- 54 20140 Clutch Release Dog Assembly . 55 
Bottom Cover Assembly ....- 53 20145 Detent Assembly for 
Right Side Gover Assembly... 53 Division Stop Lever .. 2... *57 
Mounting Stud Assembly - 21012 Insulator for Micro-SwitchScrew 54 
Side Covers... 2.02 eee #71 21017 Switch Control Lever Guide, . . 56 
Front Brace for Front Top Cover *59 21020 Switch Control Lever Assembly 56 
Left Side Cover Assembly ... 53 21024 Micro-Switch ..... 69 alee 54 
Decimal Marker Restore 21040 Keyboard Clear Link Release 
Slide Assembly... ~~ wees 53 Lever Assembly ....... *57 
Retaining Plate - Decimal Marker 21042 Keyboard Clear Lever Screw. . 79 
Restore Slide ...-- 0... 53 21085 Tabulator Key Interlock 
Carriage Position Indicator. . . 53 Assembly. 6 +. soe ee ee #5? 
Front Top Cover Assembly - 21094 Keyboard Relense Lever .... *57 
8Bank ...-----e eek, (3: 21095 Add Pitman Release Actuating 
Decimal Marker Restore Lever Assembly ...... - 457 
Slide Assembly 21100 Right Side Frame Stud Assembly *55 
Retaining Plate ~- Decimal Marker 21100-5 Right Side Frame Stud Assembly 
Restore Slide Revised. 2... 2 ee ee 455 
Carriage Position Indicator 21104 H Brace for Side Frames... . *54 


“Bagot FRIDEN CALCULATING MACHINE CO., INC. bie 
«MODEL STW PARTS LIST 
ais? x ee? nA AR 
‘21120 Add Release & Pitman Assembly 56 30110 Spring Transfer Lever 
@il25 Add Pitrnen Operating Lever Assembly,- Right... 2.2. 65 
Assembly. ....-..... #57 30120 Spring Transfer Lever 
(21130 Division Stop Lever Assembly . #57 Assembly - Left... 1 20 65 
ZAL32 Division Stop Key Top... -. - 53 30127 Spring Transfer Restore Link . 65 
;2L4ao Add Release Block Bellcrank 30128 Spring Transfer Latch ..... 65 
Assembly. .....+++++ 56 30135 Spring Transfer Centralizer 
21142 Keyboard Clear Lever Screw. . *57 Assembly... 082. ees 65 
(214s Add Release Block Lever 30238 Spring Transfer Shafts Bearing. *68 
Assembly. ..... waege ar S56 30150-T Bearing Guide Plate Assembly .. 81 
21158 Restore Lever for Division Stop 55 30166 Bearing for Adjusting Actuators Bl 
21160 Auxiliary Division Latch 30167 Plate for Adjustable Actuator 
Assembly... ...--- #57 Bearing. 2... .----5- 81 
21165 Division Latch Assembly... . «57 30172 Bearing for Adjusting Actuators 68 
21170 Shift Set-Up Actuating Lever 30172 Pilate for Adjustable Actuator 
Assembly... ... ween 156 Bearing. 6. eee ee eee 68 
21177 Add Key Top. 6... eee ee 53 30173 Detent for Actuator Bearing . . 68 
21178 Add Key Link ..-....-- *70 30230 Counter Rocker Arm Assembly *59 
21180 One Cycle Add Belicrank 31002 Shait for Selection Levers ... 61 
4 Assembly. . 26.2 eee ee #57 31017 Tie Rod for Outside Auxiliary 
21185 Detent Assembly for Add Key. . 81 Frame... eee eee tee 62 
21190 Detent Assembly far One Cycle 31018 Retainer for Multiplier Key 
Add Key Lever... 45-4. *69 Section, ©... ee eee ee HOS 
{21195 One Cycle Add Key Lever F 3102 Support Plate for Auxiliary 
Assembly... 52.2025 5 *69 Frame see eet ee ee FSG 
24515 Division Clear Key Delatching - 31023 Tie Rod Outside Auxiliary 
Lever Assembly ....:.. *57 Frame... eee er ee 62 
124520 Return Clear Key Delatching 32045 Power Set Cam Throwout # 
Lever Assembly ..... 4. #57 Lever Assem... 2... +4 "63 
24524 Actuator Lever - Manual Return 31055 Latch for Multiplier Keys 
: Glear Release .......+- 57 Assemie ee cee eee 65 
24525 Shift Set-Up Lever Latch 31060 Latch for Multiplier Correction 
Assembly... 2... eee 56 Key Assem. 2.0 ee eee 59 
24540 Plus & Minus Gate Actuating 31065 Interlock for Multiplier Bara 
,; Lever Latch Assembly... - 55 Assem... ese eee epegany, 63 
24545 Tabulator Shift Actuating Lever 31075 Power Set Latch Assem.. . 1. *62 
Assembly... cee ee ee 56 31077 Stop for Power Set Latch 
424555 Counter Blocking Lever” Release... ..- ee ees 6L 
Actuating Lever Assembly. . 56 31128 Selection Segment Release 
24560 Lock Bar for Tabulator Key -. 55 Bracket. 6.6 cr ee ee 61 
24570 Add-Subtract Gate 31179 Power Set Latch Bumper... - 62 
Setting Lever Assembly... *57 31250 Power Set Shift Lever 
24575, Add-Subtract Gate Trip Le Latch Assem. - Front. ... 64 
& Link Assembly... ..-. 56 31255 Add-Subtract Gate Actuating 
24590 Shift Set-Up Latch Belicrank Assem. ..- +. + *63 
. Control Lever Assembly. . - 73 31257 Add-Subtract Gate Actuating Arm 63 
30010 Drive Shaft Bearing Assembly - 31260 Add-Subtract Gate Actuating 
Left... se ee ee ee 468 Lever... eee ee ee #63 
30041 093 Diameter Ball for 31295 Actuating Link Connecting 
Transfer Pins .......- 68 Lever Assem. ee. ses eee 63 
30042 Bearing Plates Spacer Rod - 31296 Actuating Link Plus & Minus 
Short... sce eevee te 65 Gate Actuating Lever 1... 63 
, 30043 Brace for Rear Bearing Plate . *65 31405 Power Set Shift Lever Latch 
30044 Bearing Plates Spacer Rod - Assem. - Rear. ss ee eee 64 
Long - eee eee eee eee 65 31468 Add-Subtract Gate Stabilizer. . 62 
30063 Carriage Retainer - Rear... - 72 31479 Add-Subtract Gate Stabilizer 
30090 Transfer Pin Guide Bar Actuating Lever Assem...- 42 
Assembly... 2 eee eee 65 31475 Shift Shaft Latch Lever Assem. 62 
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PARTS LIST MODEL STW 
PART aT SEE PART RT SEE 
No E PAGE NO. E PAGE 
31480 Multiplier Segment Holding 31640 Power Set Shift Lever Latch 
Pawl Assem.... 2.1 ++ + #62 ~ Shaft Assem... 6... +--+ *58 
31486 Holding Pawl Actuating Link 64 31236 Power Set Shift Lever Latch Shaft 
31495 Outside Auxiliary Frame 31405 Power Set Shift Lever Latch 
Assem.-Rear........ *64 Assem. - Rear 
32505 Selection Segment Release 31645 Latch Connecting Link 
Link Assem.......... 61 Lever Assem. 
31515 Main Drive Shaft Bearing Plate 7033 6/0x 1/2 Taper Pin 
Agsem.. . ee ee ee eee FOE 4087 Spacer 
31555 Center Bearing Plate Assem. - 31645 Latch Connecting Link 
8 Bank Std, - 8 & 10 Bank Lever Assem. ---. +++ © 58 
Complete Transfer... .. » 65 31655 Power Set Cam Shift 
41557 Complete Transfer Blockout Lever Assem. «es ee eee 64 
Brackets. ote 9: a0 secasece: OS 31660 Add-Subtract Gate Contrel 
31558 Complete Transfer Blockout .. 65 Bail Assem. . 1... +. - © . 73 
31560 Bearing & Guide Plate Assem. - 31665 Restore Fingers Assem. ... + "58 
BS Bank oe vee eee cee. 8L 31675 Multiplier Restore Latch 
31562 Bearing & Guide Plate Support 60 .Control Lever Assem..... 64 
31565 Front Bearing Plate Assem... 65 31680 Power Set Shift Lever 
31570 Carriage Support Bar Assem. . *66 Relatch Lever Assem. ... 64 
31574 Hold Down Bracket for 31685 Multiplier Key Latch Assem.. . *59 
Keyboard ~ Rear. ...... 79 31055 Latch for Multiplier Keys Assem. 
31575 Tabulator Actuator Lever 31060 Latch for Multiplier Correction 
ASSOM ein 6 dSoir ee (e ieee, “BB Key Assem. 
31583 Eccentric for Keyboard Hold 31680 Power Set Shift Lever Relatch 
Down Bracket... ...... 74 Lever Assem. 
31584 Hold Down Bracket for 31686 Shaft for Multiplier Key Latch 
Keyboard -Rear....... 66 Assem. © 
31590 Interlock Operating Lever 7033 6/0 x 1/2 Taper Pin 
Assem. ec ee ee ee ee 473 31690 Complete Transfer Disengaging 
31595 Rear Bearing Plate Assem. .. 80 Arm Assem.. e+e +e ee 60 
31600 = Power Set Shift Latch Actuating 31694 Eccentric for Disengaging Arm 60 
Lever Assem. 2... 6 2 + #58 31715 Leit Side Frame Stud Assem.~- 
31605 Keyboard Clear Lever Release Rear Section, . 2... 1 es #58 
Lever Assem. - Left... .. *73 31755 Bearing & Guide Plate Assem. - 
31610 Left Side Frame Stud Assem.. . *61 8 Bank Std. - 8 & 10 Bank 
31615 Left Side Frame Stud Assem. - Complete Transfer .....- 65 
g Rear Section... .. 2... #58 31760 Center Bearing Plate Assem. - 
31617 Rear Tie Rod... - se ee es BL 10 Bank Std. 2. ee ee ee 65 
31618 Spacer for Left Auxiliary Frame 31765 Bearing and Guide Plate Assem.- 
Hear ces 4 oe nat somal Se 10 Bank Std... 2... eae (065 
31619-S Spacer for Left Auxiliary Frame 31770 Rear Bearing Plate Assem. *58 
- Rear Lower .....0506 38 31773 Adjustable Outboard Bearing 
31620 Outside Auxiliary Left Frame $ for #3 Actuator... 2. eae 72 
Stud Assem. - Front... .. #63 34012 Counter Carrier Shaft Bearing - 
33625 Inside Auxiliary Left Frame Left 22 eee ee ee #58 
Assem.. see ee ee ee 5B 34020-T Center Bearing Plate 
31630 = Multiplier Correction Key Brace Bracket Assem. ... 59 
Lever Assem. 34021 Center Bearing Plate Bracket . 65 
31635 Multiplier Return Clear Lever 34061 Retainer for Add-Subtract Gears 
Assem. Detent Springs... ..- ++ -72 
31628 Frames Tie Rod~Long .... *56 34064 Carriage Retainer - Left Rear ac 
31630 Multiplier Correction £0005 Division Control Gear & 
Key Lever Assem....... 58 Shaft Assem. 79 
31632 Correction Key Clutch 40006 Division Control Gear 
Opener Link... . - ace 58 40007 Division Control Gear Shaft 
31635 Multiplier Return : 2 40008 Division Control Eccentric 
Clear Lever Assem... .. - 58 40009 Division Control Throwout Cam 


Page $0 FRIDEN CALCULATING MACHINE CoO., INC. 515-50 
MODEL STW PARTS LIST 
"ast NaME PAGE Paar we PAGE 
4001! Cam for Shift Throwout 41155 Counter Blockout Disabling 
7030 «5/0 x 5/8 Taper Pin Arm Assem... 2.2.0 67 
7034 0-5/0 x 7/16 Taper Pin 41160 Counter Blockout Bellcrank & 
40006 Division Control Gear... ... *67 Link Assem.. 2.2. .... *58 
40007 Division Control Gear Shaft... 67 41170 Counter Blockout Slide Assem. 5B 
40008 Division Control Eccentric ... 67 45173 Counter Blockout Blocking Lever 65 
40009 Cam for Division Throwout, .. 67 41176 Division Throweut Shaft... .. 67 
40011 Cam for Shift Throwout..... 67 41177 Disabling Cam - Sensing Finger 67 
40025 Bellerank Lifter Assem. .... 67 41178 Division Throwout Bail... . . 67 
40030 Belicrank Lifter Pawl Assem. . *67 41179 Division Throwout Actuator... 67 
40045 Shift Throwout Actuator Assem. 67 41185 Bellcrank Lifter Shaft Assem. . %67 
40066 Bellcrank for Division Shift Shaft 56 40025 Bellcrank Lifter Assem, 
40067 Bracket for Division Shiit 40030 Bellcrank Lifter Pawl Assem. 
Shaft Bellerank......., 56 41155 Counter Blockout Disabling Assem. 
40070 Division Control Gear & 41186 Bellerank Lifter Shaft - Division 
Shaft Assembly-....... 67 7033 6/0 x 1/2 Taper Pin 
40006 Division Control Gear 41190 Bellerank Lifter Shaft Assem. . 81 
' 40007 Division Control Gear Shaft a1si¢ Centralizer for Counter... ,, 66 
40008 Division Control Eccentric 41515 Centralizer PawlAssem..... 66 
40009 Cam for Division Throwout 41550 Counter Carrier Assembly 
4ooll Cam for Shift Throwout 8 Bank... 2,1... ee #66 
7030 5/0 x 5/8 Taper Pin 40501 Counter Oscillating Cellar 
7034 5/0 x 7/16 Taper Pin 41514 Centralizer for Counter 
40501 Counter Oscillating Collar... 66 41555 Counter Carrier Sub Assembly 
41060 Blocking Arm Assem. - 41560 Counter Rocker Lever Assem. 
Complete Transfer Division 60 44530 #2 to #9 Counter Transfer 
41106 Division Shafts Support Bracket *67 Lever Assem. 
jst107 Control Slide for Division 44620 #1 Counter Tooth & Lock Assem. 
Throwout Actuator, ..... *67 1011 Spring 
41110 Shift Actuating Collar & 1012 Spring 
, Shaft Assem... 6.6... 67 2181 4-48 x 1/8 Set Screw 
40045 Shift Throwout Actuator Assem. 2194 6-40-« 1/8 Set Screw 
41115 Shift Actuating Collar & 3026 10-32 Special Hex. Nut 
Lever Assem. 4194 Spacer for Counter - 8 Bank 
7034 «5/0 x 7/16 Taper Pin 41550-T Counter Carrier Assembly - 
41113 Shift Control Latch - 10 Banke... 2... ee 66 
Sensing Finger. ....... 67 40501 Counter Oscillating Collar 
yell Shift Control Latch - Division . 67 41514 Centralizer for Counter 
41115 Shift Actuating Collar & . 41555 Counter Carrier Sub Assembly 
4 Lever Assem..... 0.05 67 41560 Counter Rocker Lever Assem. 
41120 Shift Engaging Levers Assem. . 67 44530 #2 to #11 Counter Transfer 
41125° Shift Reverse Assem. - Lever Assem, 
Last Position. ........ 72 44620 #1 Counter Tooth & Lock Assem. 
41128 Shift Reversing Bail - Division 67 1011 Spring 
41130 Connector Arm - Division 1012 Spring 
Throwout Assem.-8 Bank . 67 2184 4-48 x 1/8 Set Screw 
441130-T Connector Arm ~ Division 2194 6-40 x 1/8 Set Screw 
Throwout Assem,-10 Bank. 67 3026 10-32 Special Hex. Nut 
y41135 Shift Reversing Bail - 7 41555 Counter Carrier Sub Assembly. 66 
Sensing Finger... 2... . #67 41560 Counter Rocker Lever Assem. . #66 
“41138 Division Shift Control Link - 44010 Bell Tapper Lever Assem. - 
Sensing Finger... ..... #67 8Bank.......---.. 59 
41140 Sensing Fingers Engaging 44011 Bell Tapper Lever 
Bellcrank Assem....... 53 44027 Bell Tapper Lever Bracket 
41145 Sensing Fingers Actuating 44033 Bell Tapper 
Lever Assem. ......., 58 44034 Bell Tapper Wire 
1148 Sensing Fingers Detecting Lever 58 1014 = Spring 
41450 Counter Blockout Rocker 2032 4-48 x .218 Special Screw 
Arm Assem.......... 58 2109 6-40 Special Screw 


ones FRIDEN CALCULATING MACHINE CO., INC. Page #1 
PARTS LIST MODEL STW 
aa PARE okie. "AST oe ee 
2179 4-48 x 3/16 Set Screw 50650 Actuator Arm Assem. - 
301B = 6-40 x 1/4 Hex. Nut Add-Subtract Gate .. 2... #68 
4006 #6 Lock Washer 50655 Counter Blocking Slide Assem. *66 
5266 Stud for Bel! Tapper Levers 50658 Bracket for Retainer ...... 65 
44011 Bell Tapper Lever... . 2.2... 59 50659 Retainer for Counter 
44027 Bell Tapper Lever Bracket... 59 7 Blocking Slide... 2... 65 
4030 Signal Bell & Bracket Assembly 59 50660 Transfer Ratchet & Shaft Asser. *68 
44033 Bell Tapper ....,.-.... 59 50685 #12 Add-Subtract Gear & 
44034 Bell Tapper Wire... .. weve ~59. Shaft Assem......-,... 68 
44035 Bell Tapper Disabling 50695 Add-Subtract Gear Shaft Assem. 
Lever Assem. 2.2.2... 67 Longs) ise eearace ss eee 6B 
44040 Bell Tapper Lever Assem. - 50850 #1 Actuator Shaft Assem..... 82 
Bank... .......04 «59 $0855 #2 Actuator Shaft Assem..... 81 
44033 Bell Tapper $0860 #3 Actuator Shaft Assem..... 81 
44034 Bell Tapper Wire 50865 #4 Actuator Shaft Assem..... 68 
44046 Bell Tapper Lever 50870 #5 Actuator Shaft Assem..... 68 
44047 Bell Tapper Lever Bracket 50875 #3 Actuator Shaft Assem..... 68 
1064 Spring 50380 #1 Actuator Shaft Assem..... 68 
2032 4~48 x .218 Special Screw 50885 #2 Actuator Shaft Assem.... . 68 
2109 6-40 Special Screw 51045 Power Set Cam Assem...... 68 
2179 4-48 x 3/16 Set Screw 21055 Main Drive Shaft Assem. .... *68 
3018 6-40 x 1/4 Hex. Nut 50070 Counter Oscillating Cam Assem. 
4006 #6 Lock Washer 51056 Drive Callar for Power Set Cam 
5266 Stud for Bell Tapper Levers 51070 Multiplier Eccentric Feed 
44046 Bell Tapper Lever... ..... 39 Pawl Assem, 
44047 Bell Tapper Lever Bracket... 59 51080 Counter Rocker Cam Assem, 
44050 Blacking Arm Assem., - 54565 Division Drive Gear Assem. 
Extra Transfer in Div. *67 7034 5/0x 7/16 Taper Pin 
44530 #2 to #11 Counter Transfer 51056 Drive Collar for Power Set Cam 68 
Lever Assem. .... 2... 66 51070 Multiplier Eccentric Feed 
44620 #1 Counter Tooth & Lock Assem. 66 Pawl Assem. .. 1... 2 - - *68 
50007 5/32 Ball for Slip Clutch 68 51080 Counter Rocker Cam Assem. ., *68 
50010 Motor Pinion & Shaft Assem., . *68 51545 Multiplier Add-Subtract Gate 
50020 Main Drive Gear Assem. . .. . *68 Power Set Arm Assem: ... 68 
50041 Idler Gear Shaft... -..... *68 51585 Add-Subtract Gate ances - 
50045 Idler Gear Assem. «1... .. *68 10Bank.. 2... 5225 1 5 86B 
50070 Counter Oscillating Camry Assem. 68 50650 Actuator Arm Assem, 
50072 Thrust Bracket for Main Drive 51545 Mult. Add-Subt. Gate Power Set 
Shaft... wee ee ee ee MOB Arm Assem. 
50091 Slip Cluten Driver... 2... 68 51645 Add-Subtract Gate Bumper 
50092 Motor Coupling... 2.0... 68 Arm Assem. 
50096 Slip Clutch .. 2... wee ee MOB 4058 Collar for Add-Subtract Gate 
$0110 Glutch Assem. ....-.... *68 7030 5/0 x 5/8 Taper Pin 
50115 Clutch Assem. . 6.2 eee 79 51590 Add-Subtract Gate Assembly - 
50580-TX #6 Actuator Shaft Assem.. ... 68 Complete Transfer 
50590 Add-Subtract Gear Shaft Assem. 8&10Bank......,.4.4.. 60 
Short... 2. ee eee eee 68 50650 Actuator Arm Assem, 
50593 Add-SubtractGear ..... 1s *68 51545 Mult, Add-Subt. Gate Power Set 
50595 Add-Subtract'Gear Shaft Assem. Arm Assem. 
: Long eee acess bse ae oe 68 51595  Add~-Subtract Gate Support Assem. . 
5060] Transfer Pin- Long ...... 68 51645 Add-Subtract Gate Bumper 
50606 Transfer Pin - Short, ..... 68 Arm Assem. 
50607 #1 Transfer Pin- Short .... 68 71208 Eccentric 
50610 Transfer Gear Assem. ~ Long . 68 40538 Collar for Add-Subtract Gate 
50615 Transfer Gear Assem.- Short. 68 7030 «5/0 x 5/8 Taper Pin 
50625 Centralizer Assem. ~ Add- 2106 Special Screw 
- -SubtractGate.. 5. ..... «#57 4006 #6 Lockwasher 
50632 Pin for Cycle Lock... 2... 638 51595 Add-Subtract Gate Support Assem. 60 
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MODEL STW PARTS LIST 
T 
nig BARE pee: pat eats ik 
151600 Mult. Feed Lever Assem..... 61 61275 Multiplier Clutch Opening 
61625 Add-Subtract Gate Assembly - Lever Assem. ..-.--.- 64 
‘ 8Bank ...-..-.5-6-.-.- 768 61279 Interleck - Div. & Mult. Unit *7E 
50650 Actuator Arm Assem. 61285 Mult. Unit Keys Clutch 
51545 Mult. Add-Subt. Gate Power Set Opening Lever Assem.. ... #73 
Arm Assem. 61290 Interlock Operating Shaft Assem. #73 
51645 Add-Subt. Gate Bumper Arm 31590 Interlock Operating Lever Assem, 
, Assem,. 61108 Interlock Lever Shaft’ 
4058 Collar for Add-Subtract Gate 61110 Interlock Connecting Lever Agssem. 
7030 «5/0 x 3/8 Taper Pin 71275  Interleck Shaft Operating 
51645 Add-Subtract Gate Bumper Arm Lever Assem. - Short 
Asseme.. ee ee eee ee OB 7033 6/0 x 1/2 Taper Pin 
54565 Division Drive Gear Assem. . . *68 61300 Switch & Clutch Control 
55578-X #5 Actuator Shaft Assem.. . . 68 Lever Assem. 26.6 e ee = #57 
60002 Idler Gear Shaft Lock. ..... #68 61305 Control Shait Oscillating 
60008 Stud for Division Idler Gear... 71 Lever Asser, 2... 64s #73 
6001) Stop Pin for Division Control Gear 69 61315 Multiplier Key Clutch Opener 
60025 Division Idler Gear Assem.. . . #71 Lever Assem. .-.- + ee "73 
60083 Eccentric Stud for Div. Control 61325 Clutch Control Shaft & 
Arm Centralizer....... ¥72 Levers Assem.. 1.664 + #73 
60089 Centralizer for Division Control 61285 Mult. Unit Keys Clutch Opening 
ATM, oe ee ee ee ee ee RTL Lever Assem. 
60092 Eccentric Stop for Div. Control 61305 Control Shaft Oscillating Lever 
Arm. ee eee ee ee TE Assem. 
60135 Counter Reverse Centralizer 61315 Mult. Key Clutch Opener Lever 
ASsem.. . 2. eee ee ee FTE Assem. 
60175 Counter Reverse Lever Assem. *71 61345 Shift Actuating Lever Control 
60325 Clutch Release Slide Assem, . . *71 Lever Assem, 
61017 Shaft for Multiplier Bar Levers +63 61350 Switch Opening Lever Assem. 
61020 Negative Multiplier Bar Lever 7033 6/0 x 1/2 Taper Pin 
ASSEML ee ee ee ee HOR 61330 Interlock Slide for 
61051 Clutch Opening Shaft ...... 73 Div. Tab, Key Assem. .... *71 
61082 Shift Disabling Bracket... .. 73 61338 Clutch Release Latch 
61094 Shift Disabling Link - Disabling Lever... ..... #57 
Mult. Correction. ...... 73 61340 Clutch Release Slide 
61105 Plus & Minus Key Interlock Latch Assem. 2.2.5... 5 857 
ASSEM. eee ee ee ee es OF 61345 Shift Actuating Lever Control 
61108 Interlock Lever Shaft... ... 73 : Lever Assem. 2... ee) 73 
61110 Interlock Connecting Lever 61350 Switch Opening Lever Assem, . *73 
Assem.. ss se. eee eee #73 61375 True Quotient Lever Assem. .. *71 
61122 Carriage Clear Key Top..... 53 61378 Counter Reverse Lever 
61150 Multiplier Bar Lever Asser... 64 Connecting Link ....... *71 
61160 Power Set Levers Assem..... 61 61380 Counter Reverse Actuating 
61169 Mult. Keys Auxiliary Bearing. . 75 Shaft Assem,, 2.2... 5. ¥55 
61171 Mult. Correction Key... .. 75 61382 Counter Reverse Interlock Lever *59 
6LL72 Accumulative Mult. Key... .. 75 61385 Counter Reverse Interlock 
61173 Multiplier Key, 2. ......- 75 Lever Assem, .-.....+ 58 
61174 Negative Mult. Key - 2... 2... 75 61405 Contrel Plate Stud Assembly .. *69 
61180 Return Clear Interlock 61410 Plus Key Assem, 26. eee e #71 
Bellerank Assem. ...... ¥*71 6l4l2 Plus Key Top... 6-00 ee- 53 
61205 Interlock Blocking Lever Assem. 70 61415 Minus Key Assembly .. 1... *71 
61212 Interlock Link Blocking Lever . 69 61417 Minus Key Top ..---.... 53 
61215 Power Set Disabling Lever 61420 True Quotient Key Assem.~Right *71 
Assem.. - eee ee ee eee BI 61424 Division Key Top «1. -.... 53 
61230 Disabling Lever Operating Lever 61425 Return Clear Key Assem..... *71 
Link Assem... 22.2... #64 61430 Complementary Quotient Key 
61270 Interlock Operating Link Assem. 69 Assem. - Left... 544+) 79 
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61435 Division Control Slide Assem. . *71 65155 True Quotient Releasing 
61437 Shift Key Interlock 2.1.1... 7 Fork Assem... 2. ee ue + ¥71 
61438. Shift Key Interlock Spring Clamp *71 ~ 65160 Div. Release Delaying 
61496! Plus & Minus Key Bumper Spring *71 Arm Assem. sss ee 69 
61460 Complementary Quotient Key 65162 Div. Release Delaying Cam... *71 
Assem.-Left..-.-... *71 70018 Bracket for Shifting Actuating 
61470 Return Clear & Division Inter- Lever Shaft ....,--.-- *65 
lock Lever Assem....... #71 70060 Shift Centralizer Arm Assem. . 80 
61615 Power Set Disabling Lever 70065 Carriage Shift Gear Assembly . 80 
Assem.. 2.22 eee ee *62 70072 Clear Clutch Collar ....... *72 
64524 Bracket for Div’d Tabulator Key %57 70075 Carriage Shift Idler Gear Assemn. 80 
64550 Plus & Minus Gate 70080 Reverse Gear & Hub Assem... BO 
Actuating Lever Assem.... *68 70085 Bearing Plate for Shift Gears 
64575 Tabulator Shift Actuating Assem.. 2. see te eee 80 
Lever ASsem. ..- 22-25 *57 70088 Carriage Shift Drive Gear - Left 480 
64580 Tabulator Shift Set-Up Lever 70089 Carriage Shift Drive Gear - Right 80 
ASSEM. cee ee te ee we ET 70136 Cam for Auto. Clear Mechanism 72 
64583 Automatic Clear Disengaging 70145 Auto. Clear Cam Centralizer 
Slide 2... sc ee ewes 80 Lever Assem. » s+ se ees re 
64584 Tabulator Shift Actuating Levers 70150 Clear Clutch Engaging 
Shaft - Right... .....- ¥*57 Lever Assem. .. 1455 e #72 
64589 Bracket for Tab. Shift Actuating 70153 Eccentric... 2s eee ee eee #72 
Levers Shaft... ..-.. 4. "57 70155 Auto. Clear Disengaging Lever 
64590 Plus & Minus Gate Cantrol Assem. ~Left 2... + eee 79 
Actuating Lever Assem.... 69 70160 Auto. Clear Disengaging Lever 
64595 Plus & Minus Gate Control Lever Assem.- Right... . 6544 79 
Act. Bail Assem.. 2... 2. #55 70167 Auto. Glear Disengaging Lever 
64597 Plus & Minus Gate Control Shaft Bracket - Right .... 79 
Lever Links... --2 2+ 56 70168 Auto. Clear Disengaging Lever 
64602 Return Clear Interlock Lever. . *71 Shaft Bracket - Left. .... 79 
64610 Plus & Minus Gate Delatching 70170 Auta. Clear Disengaging 
Lever Assem. «2. 6 + ee 6 #57 Belicrank Assem. ... + *68 
64655 Plus & Minus Gate Setting Lever 70430 Auto. Clear Cam Lever Assem. 72 
by Support Assem. 2... . %69 70445 Auto. Clear Actuating Slide 
764665 Plus & Minus Gate Relatching ASSET. eee ee ee 72 
Lever Link Assem. .. + + + 69 70448 Shim for Auto. Clear Actuating 
64680 Plus & Minus Gate Relatching Slide .....- oa eae ea 7 
Lever Assem. .---. © 69 71025 Mult. Shift Clutch Assem.. .. . *59 
$4690 Gounter Control Lever & Shaft 71085 Return Clear Key Belicrank 
ASS@M.. wee ee ee ee TL Assem.. ww we ee ee HTD 
65023 Return Clear Key Delatching 71101 Shift Actuating Lever Shaft .. . 73 
| te aay are Ue oct ee 55 71105 Shift Shaft Relatching Lever 
65033 True Quotient Latch ..... « e7L Assem.. eee ee ewe 73 
65040 True Quotient Bellcrank Assem. *71 71110 Shift Red Actuating Lever Assem, 73 
65050 Return Clear - Div. Interlock 71116 Return Clear Shift Engaging Lever 79 
Lever Assem...... abe si 7ills Return Clear Shift Engaging 
65055 Return Clear Key Latch Lever - Revised. ...-.-.- 73 
Bellcrank Assem. ....- + + 55 71130 Bearing Plate for Mult. Shift 
65057._. Return Clear Key Latch Link. . #70 Shaft - Lower... ..- « *89 
65090 Division Control Unit Assembly *71 TLI7G Actuating Lever for Left Shift . 
65100 Division Setting Lever Assem. *7L AsSem.. ee ee ee eee 73 
65105 Division Setting Lever Latch 71208 Eccentric ..... waa es 73 
Assem.... e000 -e2 0 F721 71215 Return Clear Shift Opening 
65110 Division & Auto. Mult. Interlock AsseMm.. eee ee ee 73 
Assem.. ee ee eee wee FTL 71230 Auto. Clear Disengaging Lever 
65112 Division Key Block Lever... . 71 Assem. - Right... .....- 79 
65113 Division Key Block Actuater .. *71 71240 Power Set Latch Release Lever 
65115 Division Starting Slide ..... *7% Assem a a ee ee ee | +73 
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MODEL STW PARTS LIST 
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71265 Auto. Glear Levers & Shaft 7033. 6/0x 1/2 Taper Pin 
ASSeEM. et ee ee he ee 80 71385 Multiplier Shift Clutch 
31600 Power Set Shift Latch Actuating Lever Assem. .. 2... +. *73 
Lever Assem. 71386 Multiplier Shift Clutch 
70150 Clear Clutch Engaging Lever Lever Link... ...... #73 
Assem. 71390 Clutch Opening Lever Assem. 
71285 Clear Disabling Lever Assem. Upper... eee eee eee 73 
71350 Auto. Clear Lever Assem. 71410 Shift Key Assem. - Right.) . . *57 
71390 Clutch Opening Lever Assem. 71412 Right Shift Key Top. ...... 53 
Upper 71415 Shift Key Assem.~Leit .... *57 
71440 Shift Shaft Oscillating Lever 71417 Left Shift Key Top ....-5- 53 
Assem. 71420 Dividend Tabulator Key Assem. *57 
7033 6/0 1/2 Taper Pin 71422 Dividend Tabulator Key Top .. 53 
71267 Auto. Clear Levers Shaft... . 73 71427 Clutch Release Latch - Front. . *57 
71275 Interlock Shaft Operating Lever 71429 Shift Rod Fork - Right ..... 81 
Assem, ~ Short... ...., 73 71430 Shift Rod Fark Assem, - Left. . 81 
(1280 Return Clear Actuating Levers 71435 Auto. Clear Cam Bearing Plate 
Assem.-Front ....... *73 Assem. ee ee Ser 
71285 Clear Disabling Lever Assem. . *73 71440 Shift Shaft Oscillating 
1290 Clear Clutch Engaging Link Lever Assem. .. .. wea 93 
J ABBEMS 06 le see ee ee TS 71455 Shift Link Disengaging Lever 
71300 Mult, Unit Shift Gontrol Arm Bracket Assem, ..-..+ + 73 
Assem.. ee ee ee eee ee oT 71478 Split Clear Latch Disabling Lever 79 
"1345 Shift Setting Shaft Bracket Assem. 65. 71480 Auto, Clear Actuating Slide 
#2320 Shift Setting & Dial Reset Assem.. 2.6 ee ee eee 80 
Shaft Assem.......... 81 71485 Shift Link Disengaging Lever 
71325 Shift Latch Reset Eccentric Assem. - Right... . 1.5. 73 
Assem. 24490 Auto. Clear Levers & Shaft 
171345 Setting Dial Restore Cam Assem. Assem.. 6. we ee ee ee RTD 
7034 5/0 x 7/16 Taper Pin 31600 Power Set Shift Latch Actuating 
P1324 Shift Actuating Control Link... 73 Lever Assem. 
Yises Shift Latch Reset Eccentric 70150 Clear Clutch Engaging Lever 
Assem... 2.2 ee ee eee 73 Assem. : 
71337 Bracket for Shift Shaft Setting 71285 Clear Disabling Lever Assern. 
ever. wie acs 8 Sar e  TE 71350 Auto. Clear Lever Assem. 
11338 Bearing for Control Shaft... . *74 71390 Clutch Opening Lever Assem. - 
71344 Shift Shaft Oscillating Upper 
. Lever Latch ......284 65 71440 Shift Shaft Oscillating Lever 
11345 Setting Dial Restore Cam Assem. 81 Assem. 
{11350 Auto. Glear Lever Assem. . 4). #73 71495 Auta. Clear & Shift Disengaging 
71355 Carriage Shift Throwout Bail Assem* 
’ . Arm Assem. . 2... eee 73 7033 6/0 x 1/2 Taper Pin 
360 Tabulator Key Bellcrank Assem. ¥*57 71491 Auto. Clear & Shift Disengaging 
71365 Return Clear Clutch Operating Belicrank Link... .... . 73 
Link Assem. 2.2.2. 57 71495 Auto. Clear & Shift Disengaging 
11370 Clear Disabling Levers & Bail Assem. ..... eeae 73 
i Shaft Assem..... we KOA 71497 Shift Link Disengaging Arm 73 
3L225 Shift Opening Lever Assem. 71500 Multiplier Shift Shaft Assem,. #58 
. T1375 Clear Disengaging Lever Assem. 71022 Key for Mult. Unit Shift Collar 
7033 6/0 x 1/2 Taper Pin 71025 = Mult. Shift Clutch Assem. 
21375 Clear Disengaging Lever Assem. 58 7034 5/0 x 7/16 Taper Pin 
722330 Carriage Shift Shaft Assembly "73 71505 Mult. Bars Release Lever 
a 71240 Power Set Latch Release Assem.. 6 ee ee ee eee 54 
Lever Assem. 71510 Mult. Unit Position Selector 
4132 Collar for Actuating Mult. Assem.. ses se ee ee ee 54 
Shift Unit 71512 Adjustable Bracket for Position 
. 7030 5/0x 5/8 Taper Pin Selector... .....-.. 54 
7031 «5/0 x 1/2 Taper Pin af 71515 Setting Dial Restore CamAssem. *73 


Assem. 
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Shift Setting & Dial Reset 75085 Shift Link Disengaging Lever 

Shaft Assem.. 2... 2. 2 6 73 Assem. - Right. ....- oo 79 
Shift Latch Reset Eccentric 75090 Actuating Lever Assem. - 

Assem. Shift Link Disengaging... . 68 
Setting Dial Restore Cam Assem. 75095 Shift Throwout Lever Assem.. - 72 
5/0 x 7/16 Taper Pin 75100 Shift Actuating Shaft Assem. . . 73 
Mult. Key Release Shaft Assem. 81 75115 Shift Engaging Link Assem.. .. 73 
Mult, Key Release Shaft Bracket +64 75120 Tabulator Key Release Lever 
Mult. Key Release Lever Assem. *64 Assem. . eye EBE 
Mult. Key Release Spring Link . *64 75130 Shift Rod Fork ‘Assen: be Be ae tat 72 
Mult. Key Release Shaft Assem. 75133 Right Shift Rod... 1... 5 aL 

-Revised.....-..-.. 55 75134 Left Shift Rod... -- ee ee 81 
Mult. Keys Shift Control Levers 75137 Auto. Clear Rod. og a, 73 

+ & Shaft Assem.... 2... . #64 73139 Auto. Clear Positioner - 
Mult. Unit Shift Control Shaft Last Order... ee eee P 72 

ASSOML es coh *59 75140 Auto. Clear Cam Lever Latch 
Restore Arm Actuating Arm Lever Assem. 2...) 72 

AS5BOEM.~. wee ee ee ee ee 64 75142 Auto. Clear Cam Lever Latch 
Restore & Actuating Arms Lever Guide... 2 eee ee 72 

Assem.. ee ee eee we OL 75145 Shift Interlack Lever Assem,. - 80 
Restore Arm Actuating Arm 75155 Auto. Clear & Shift Disengaging 

Assem. Lever Shaft Assem.. +--+ 79 
Restore Arm & Hub Assem. 70155 Auto. Clear Disengaging Lever 
6/0 x 3/8 Taper Pin Assem. ~ Left 
Restore Arm & Hub Assem. 61 70167 Auto, Clear Disengaging Lever 
Mult. Unit Keys Shift Disabling Shaft Bracket - Right 

Lever Assem. ..... . *64 71230 Auto, Clear Disengaging Lever 
Mult. Key Release Shaft Crank Assem. - Right 

Assem.....-.--22... 55 75085 Shift Link Disengaging Lever 
Tabulator Key Release Lever Assem. - Right 

Assem,... svete see. aot BOT 75160 Shift Link Disengaging Lever 
Carriage Shift Gear Assem. ..- 72 Assem, - Left 
Carriage Shift Idler Gear Assem. 72 7033 6/0 x 1/2 Taper Pin 
Shift Gear Bearing Plate Assem, 72 75160 Shift Link Disengaging Lever 
Adjustable Support for Carriage Assem. - Left... 1-2 ee 79 

Shift Gear Stud. 2... ae 72 75165 Auto. Clear Cam Lever Latch 
Right Shift Lock Assem. ... . 72 Lever Assem. - 10 Bank. . . 80 
Left Shift Lock Assem. .... . 72 75175 Auto. Clear Cam Lever Latch 
Tabulator Key Release Lever Lever Assem. - 8 Bank. . . 80 

ASBEM. 2 ee 72 75190 Tabulator Key Release Lever 
Auto, Clear Disengaging Slide. . 72 Assem........-- whch BI 
Shift Unlecking Assem...... 72 80009-T Guide Rod for Key Section... 74 
Shift Unlocking Pin... . 1... 72 80011-T Guide Rod for Key Section - 

Shift Unlocking Cam... .... 72 Threaded... 1... eee 74 
Shift Interlock Lever Assem... 72 80501 Selecting Arm Support Bracket 65 
Shift Clutch Controller ..... 73 80505 Selecting Gear Shaft Assem. - 

Shift Red. 2... ik ee enatey ES LON gy sqae sia) onsite With eee 68 
Carriage Shift Drive Gear ~ Left 72 80509 Selecting Gear - Front... .. 68 
Carriage Shift Drive Gear ~ Right 72 0510 Selecting Gear Shaft Assem. - 

Shift Clutch Follower Assem.. . 72 Short... . ee eee eee 68 
Levers for Shift Contact Assem. *57 g0514 Selecting Gear - Rear... . ~~ 68 
Bellcrank - Clutch Release 80515 Selecting Arm Assem. ~ 

Latch Assem. 2.2.15 22- 57 Short Rear. 26s eee es 74 
Return Clear Actuating Link . . +56 80520 Selecting Arm Assem, ~ 
Return Clear Actuating Lever Short Front ..- ea TA 

Assem.-Center....... *57 30525 Selecting Arm Assem. - 

Carriage Shift Reverse Gear Long Rear... --. 0-2-0 (74 

Assem...--- 25. Sante FE 80530 |. Selecting Arm Assem. - Lang Front 74 
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MODEL STW PARTS LIST 
ART = 
{#3 a 
Zero Selection Key... 2... 0 «75 81263 
#1 Mult. Setting Lever... 2... 61 81264 
#2 Mult. Setting Lever... ... 61 81310 
#3 Mult. Setting Lever... 2... 61 
#4 Mult. Setting Lever... .... 62 81315 
#5 Mult. Setting Lever... ... 61 
#6 Mult. Setting Lever... ... 61 81320 
#7 Mult. Setting Lever... . - - 6L 
#8 Mult. Setting Lever... 2... 61 81322 
Zero Keys Tie Rod ....... 75 
Escapement Lever Assem.... 75 81325 
Keyboard Clear Disabling Levers 81330 
& Shaft Assem. . wees TE 
Keyboard Clear Disabling 81335 
Bellcrank Assem, 81340 
81145 Keyboard Clear Disabling Lever 
] Assem. 81343 
7072 «6/0 x 21/64 Taper Pin 
81140 Keyboard Clear Disabling 81344 
Bellcrank Assem. ..... . ¥74 
1144 Keyboard Clear Block Lever . . *57 81345 
81145 Keyboard Clear Disabling Lever 
Assem. ee ee eee eee ee RTA 81350 
) Keyboard Clear Block Release. 
Lever Assem. »... 2... #57 81501 
81200 Multiplier Key Section - 81502 
Complete. ....---+.. 75 81503 
Jeo #1 Selection Key... ...... 75 81504 
1202 #2 Selection Key... - 2.2... 75 81506 
81203 #3Selection Key... ...... 75 81507 
1 204 #4 Selection Key. 2... 0...) 75 81508 
205 #5 Selection Key. 2... 2... 75 81512 
81206 #6 Selection Key... ...... 75 81513 
1207 #7 Selection Key... 2.2.2... 75 81519 
je= #8 Selection Key... ...... 75 81522 
L209 #9 Selection Key... ...5.. 75 
81210 Mult. Zero Key Top... .... 53 81532 
L211 Multiplier Key Top .. 2.2... 53 
fe Accumulative Mult. Key Top . . a3: 81533 
1213 Negative Mult. Key Top... .. 53 81538 
81214 Multiplier Clear Key Top... . 53 81539 
233 Escapement Bracket. ...... 75 81545 
BE: Escapement Pawl Assem..... 75 
L242 Slip Pin ....... oee 75 81549 
1243 Detent Clip for Slip Pins... 5 
fies Bushing for Slip Pin... . . . . 75 81553 
1245 Bottom Plate Assem. ...... 75 81554 
81248 Constant Mult. Key Actuating 
Bellcrank. .. 2.2.2.2. 75 81562 
Jew Detent for Counter Reverse and 
Blockout Keys .-... Cee ae 81570 
81250 Top Plate Assem......... *75 
255 Constant Mult. Key Extension 81609 
Lever Assem. .. Ca 75. 
31257 Constant Mult. Operating Key. | 75 81600-T 
1258 Counter Blockout Key... .. . 75 
ee Counter Reverse Operating Key *75 81606 
262 Repeat Multiplication Key Top . 53 


Multiplier Non-Entry Key Top . 53 
Counter Control Key Top». +.. 53 
Constant Mult. Key Delatching 

BailAssem. ......... #39 
Bracket for Escapement Pawl 

Disabling Slide... ..... 64 
Mult. Unit Position Selector 

Lock Assem,..- 
Guide Bracket for Pos 

Selector. . 
Latch for Position Selector Lock 63 
Escapement Pawl Control 

Link Assem... 2... -- . #63 
Zero Latch Release Bail Assem. 63 
Escapement Pawl Disabling 


Slide Assem..........4 64 
Link - Constant Multiplier - 
Front’... - eee wee eee 63 


Link - Constant Multiplier - 


Rear ed oe ewe aes) 6S 
Segment Ring Locking Bellcrank 

ASSEM.. 2 ee ee ee 61 
Segment Ring Lock Actuating 

Arm Assem. we ee ee ee HBL 
#1 Selection Pin. .,...... 75 
#2 & #7 Selection Pin. ...,.. 75 
#3 -& #6 Selection Pin... ... 75 
#4 & #5 Selection Pin... ... 75 
Latch for Zero Selection ..., 75 
#8 Selection Pin... ...... 75 


Leaf Spring for Selection Pin: 
Shift Rack for Selection Unit .. 75 
Escapement Bracket ...... 79 
Selecting Arm Support - Rear aTA 
Screw Plate for Escapement 


Bracket... .... aracetd aa: FB 
Spring Retainer for Multiplier 

Zero Stops... ....e.- 75 
Tie Rods far End Frames... . 75 
Pivot Rod for Zero Pawls.... 75 


Pivot Rod for Selection Segments 75 
Selecting Arm Support & 


Adjustable Bearing Assem. . *74 
Spacer for Selection Segment 

Assem.-8Bank......, 75 
Pivot Rod for Bail... ..... 75 


Guide Shaft for Mult. Selection 

Unit. 2... .65 see ee TS 
Guide Gomb for Zero Latch | 

& Mult. Segment ... . 75 
Keyboard Clear Lever & Link 

Assem.. 2. ee ee ee ee HST 
Multiplier Selection Assembly - 


@Bank... 1... eae 78 
Multiplier Selection Assembly - 
LO'Banks 524-20 ee anid y 25) 


Bumper Support - Mult. Selection 
Unit - 8 Bank... 22... #63 
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Bumper Support - Mult. Selection B1B67 Keyboard Lock Centralizer. . - 57 

Unit - 10 Bank... 2.2... 63 81878 Nut for Keyboard Lock 
Bumper for Mult. Selection Unit- Centralizer. . 2... eee 57 

BS VOBank oye 5 8s ec ee *63 81869 Keyboard Lock Key Top. .... 43 
Top Plate for Mult. Pin Keyboard 75 81870 Keyboard Lock Link Assem. . . *57 
Bottom Plate Assem. for Pin 81873 Stud for Keyboard Lock Belicrank 57 

Keyboard: 2. 2... ee oe 75 81875 Keyboard Lock Actuating Slide 
Multiplier Selection Right Frame Assem.. eee ee ee ee HST 

ASSET eos Soe Se ee 81 81877 Selecting Arm Guide - Revised R74 
Multiplier Selection Left Frame 81878 Selecting Arm Guide. ...... 79 

Assemes o.5 Ee Sa we 75 81879 Selecting Arm Guide Support . . #74 
Shift Trip Segment... ..... 75 81880 Keyboard Lock Bar Assem.... 74 
Mult. Setting Dial Restore Arm 81890 Decimal Marker Restore Lever 

ASSO. ee eb wee ee) 6 6TS ABBE. in Sis eek 74 
Constant Mult. Segment Ring 81894 Decimal Marker Support Bracket 74 

Lock Bailes see eee eee 5 81950 Zero & Keybank Lock Key Top . 853 
Guide Arm & Shift Block Hub 81951 #1 Key Top -Gray...... « *53 

ASSetr igs ks bee a's eke ome tess 75 81952 #2 Key Top-Gray........ *53 
Mult. Selection Right Frame 81953 #3 Key Top -Gray. . 21 es - *53 

Assam o26 ek ule ee S78 81954 #4 Key Top -Gray........ 453 
Mult. Selection Segment Assem. 79 81955 #5 Key Top-Gray........- #53 
Mult. Selection Segment Assem. - 81956 #6 Key Top ~Gray..- 1... - *53 

Revised. 2... 2-2-2 e ee) 75 81957 #7 Key Top-Gray........ *53 
Main Keyboard Assembly - 8Bank 74 31958 #8 Key Top-Gray........ *53 
Main Keyboard Assembly - 10 Bank 74 81959 #9 Key Top-Gray........ #53 
Decimal Marker Bar Spring... 74 81961 #t Key Top - Brown. ..... . *53 
Decimal Marker Bar Twirler. . 74 81962 #2 Key Top - Brown... .... #53 
Keyboard Decimal Marker Bar. 74 81963 #3 Key Top - Brown... 2... *53 
Front Key Section Support Assem. 74 81964 #4 Key Top - Brown. were ¥EB 
Keyboard Clear Disabling 81965 #5 Key Top - Brown... . 2. 4 #53 

Lever Shaft. ....--.... 74 81966 #6 Key Top - Brown, ....,. #53 
Rear Key Section Support Assem. 79 81967 #7 Key Top - Brown. ...... *53 
Keyboard Decimal Marker 81968 #8 Key Top - Brown... 1... *53 

Retainer: ioe ier esd kd TE 81969 #9 Key Top - Brown. ...... *53 
Key Lock Bar... --.-2+4,- 74 84527 Selecting Bar Link Pivot Red - 
Numeral Key Stem - Left Assem. Rearis ie 6.4 1k eek leat ine STF 

lto5..... ate we 74 845238 Selecting Bar Link Pivot Rod - 
Keyboard Clear Disabling Lever 74 Front. ........022- "76 
Numeral Key Stem - Right Assem. 90006 Division Stop on Carriage... . 78 

BRO: Fie 526 sin. v5.0) wyleitee e tale 74 90017 Bracket for Accumulator Clear 
Right Frame for Key Section Rack Bumper. ........ 76 

Assem........ spk ew 74 90018 Bumper for Clear Racks .... *76 
Right Frame for Key Box - Odd 74 90034 Retainer for Accumulator 
Right Frame for Key Box - Even 74 Clear Rack. .......4.. 76 
Left Frame for Key Section 90043 1/8 Ball for Counter Detent. . . #77 

Assem.. ee ee eee ew FTE 90050 Zero Stop Slide - Accumulator - 

Left Frame for Key Bax... ., 74 8 Bank. . ee ee ee HIE 
Rear Key Section Support Assem. 74 90050-T Zero Stop Slide - Accumniator - 
Keyboard Support Bar - Front . #74 10 Bank... .....-..2- 76 
Keyboard Adjusting Link .... #74 90054 Zero Slide Stop Bumper 

Keyboard Support Plate. .... 79 Bracket - Accumulator... . 76 
Stop for Keyboard Clear Gate 90055 Zero Stop Slide Assem. - 

ASSEM. sw ee ee eee 56 Counter -8& 10Bank.... 76 
Keyboard Clear Gate Assem... *74 90102 Shift Rack Bracket. ....... 77 
Zero Key Stem Assem. .. 2... 74 90104 Pivot Screw for Shift Rack ... #77 
Keyboard Clear Key Stem Assem.*57 90406 Optional Clear Slide Eccentric . *77 
Keyboard Clear Key Top .... 53 90445 Optional Automatic Clear Fawl 


Keyboard Lock Lever Assem. . #56 


ASSEN. Ce ee 77 
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90526 Accumulator Clear Rack 90018 Bumper for Clear Racks 
{ Retainer 0.00.02 45- 76 90034 Retainer for Accumulator : 
90553 Zera Stop Lever... 2.2... 76 Clear Rack 
90581 Bumper Bracket - 90526 Accumulator Clear Rack 
| Optional Clear Slide... .. 77 Retainer 
0583 Bumper Bracket ........ #76 90583 Bumper Bracket 
90584 Optional Clear Slide Stop... . 77 91740 Accumulator Clear Rack ~ Right 
1028 Bumper for Clear Racks ~ Right 76 91745 Accumulator Clear Rack-- Left 
fuss Transfer Lever ‘Assem...... 77 2020 4-48 x 3/16 Fillister Head 
1197 Bracket for Carriage Shift Rack Screw ; 
Support... ...-...-4 80 2025 4-48 x .200 Special Hex. Head 
1200 Carriage Shift Rack Assem. - Screw 
BIBER: wedie bee od hie ky OBL 2187 6-32 Special Screw 
91200-T Carriage Shift Rack Assem. - 4004 #4 Lock Washer 
BO-Baak .' 5 tots, gece tence ere 81 4060 = Spring Clip : 
81405 Carriage End Plate Assem. - 4205 Washer 
Rights ty i viscose 18. 5213) Stud, 
91413 Bumper Bracket for Counter 91510-T Carriage Frames Assem. - 
Clear Rack... ee eeu. 76 10 Bank 7th Position ~ 
puss Carriage Rail Brace Assem. - Complete Transfer. ..... 78 
Right 2. eee eee ee ee 77 90017 Bracket for Accumulator Rack 
9141? Carriage Rail Brace - Left - Bumper 
SBank 1... 222500 77 90018 Bumper for Clear Racks 
busir-t Carriage Rail Brace - Left ~ 90034 Retainer for Accumulator Clear 
VO Bank. ie bce aes ee, TT . Racks 
91427 Zero Tabulator Key Stem... . 77 90526 Accumulator Clear Rack Retainer 
71428 #1 to #9 Inclusive - Tabulator 91740 Accumulator Clear Rack - Right 
Key Stem... 6.2 22 ee) 77 91745-T Accumulator Clear Rack - Left 
91429 Lock Bar for Tabulator Keys. . 77 * 2020 4-48 x 3/16 Fillister Head Screw 
91435 Actuating Arm Assem. for 2025 4-48 x .200 Special Hex, Head 
L Counter Zero Stop... ... 76 Screw 
1445 Carriage End Plate Assem. - 2187 6-32 Special Screw 
Left... 5... 5.2eee05- 76 4004 #4 Lock Washer 
1450 Counter Dial Shaft Assem. - Odd 77 4060 Spring Clip 
piaeo Counter Dial Shaft Assem. - Even 77 4205 Washer 
91476 Accumulator Clear Rack Stud. . 76 5213 Stud 
91480 Zero Tabulator Key Top .... 53 91525 Carriage Front Rail Assem. - 
1481 #t Tabulator Key Top... .. . 53 8 Bank Complete... ...., 77 
1482 $2 Tabulator Key Top... ... 53 91427 Zero Tabulator Key Stern 
91483 #3 Tabulator Key Top... . = 53 91428 = #1 to #7 Tabuldtor Key Stems 
91484 #4 Tabulator Key Top... 2... 53 inclusive 
91485 #5 Tabulator Key Top... ... 53 91429 Leck Bar for Tabulator Keys 
91486 #6 Tabulator Key Top... .. 53 91480 Zero Tabulator Key Top 
91487 * #7 Tabulator Key Top... ... 53 91481 #1 Tabulator Key Top 
91488 #8 Tabulator Key Top...... 53 91482 #2 Tabulator Key Top 
4914489 #9 Tabulator Key Top... ... 53 91483. #3 Tabulator Key Top 
91503 Carriage Stop Bumper ~ Left 91484 #4 Tabulator Key Top 
Position -8 Bank ...... 77 91485 #5 Tabulator Key Top 
91504 Tie Strap for Carriage Frames. 78 91486 #6 Tabulator Key Top 
491506 Carriage Cover Mounting 91487 #7 Tabulator Key Top 
Bracket - Right ....... 76 91520 Carriage Rail Assem. - 8 Bank 
91507 Carriage Cover Mounting 91526 Dummy Sensing Finger 
) Bracket - Left... .. wae 46 1076 Spring 
91510 Carriage Frames Assem. - 1107 Spring 
8 Bank 7th Position - 2217 3-48 x .150 Fillister Head Screw 
Complete Transfer. 2... 2 78 4003 #3 Lock Washer 
90017 Bracket for Accumulator Rack 91525-T Carriage Front Rail Assem. - 
Bumper - LO'Rank ss riceca es SG 77 
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PART PART SEE PART RT SEE 

NO NAME PAGE No. E PAGE 
91427 Zero Tabylater Key Stem 91543-T Counter Decimal Pointer Bar - 

91428 #1 to #9 Tabulator Key Stems 10 Bank 

inclusive 91547 Split Clearance Position 

91429 Leck Bar for Tabulator Keys Indicator 
91480 ° Zero Tabulator Key Tap 91590 Carriage Cover Latch Assem. - 

91481 #1 Tabulator Key Top Right 
91482 #2 Tabulator Key Top gisg95 Carriage Cover Latch Assem. - 

91483 #3 Tabulator Key Top Left 
91484 #4 Tabulator Key Top 2013 2-56 Special Flat Head Screw 
91485 #5 Tabulator Key Top 2120 3-48 x .182 Special Screw 
91486 #6 Tabulator Key Top 2242 4-36 x 1/4 Oval Head Phillips 
91487 #7 Tabulator Key Top Screw 

91488 #8 Tabulator Key Top 91542 Accumulator Decimal Pointer 

91489 #9 Tabulator Key Top Bar-8Bank......-++. 53 
91520-T Carriage Rail Assem. - 10 Bank 91542-T Accumulator Decimal Pointer 

91526 Dummy Sensing Finger Bar -10Bank......-5 53 

1076 Spring 91543 Counter Decimal Pointer 

1107 Spring Bar-8Bank........-. 53 

2217 3-48 x .150 Fillister Head Screw 91543-T Counter Decimal Pointer Bar - 

4003 #3 Lock Washer 10 Bank... 22 ee eee “oe 53 
91526 Dummy Sensing Finger»... 77 91544 Finger Guard - Right End... . 76 
91527 Sensing Finger... ....... 77 91547 Split Clearance Position 
91528 Sensing Finger - Last Order .. 77 Tadicator 96508 a eae as S38 
91530 Gounter Clear Rack’....-.. 76 91549 Split Clearance Setting Lever. . 77 
91531 Counter Clear Rack Stud .... 76 91550 Accumulator Dial Shaft Assem. - 
91536 Optional Clear Setting Lever - Odd 5.5) enalge ta es one ererte FEE 

Counter. ....... nee 76 91553 Twirler Knob... ....4-- 78 
91537 Optional Clear Setting Lever - 91560 Accumulator Dial Shaft Assem. ~ 

Accumulator... .....- 76 Eeveniyie. eae ate tien ata AEE 
91538 Decimal Pointer for Accumulator 91561 Accumulator Dial. ...,... 78 

Dials ....+ see ee oe 53 91570 Accumulator Dial Shaft Assem. - 
91539 Decimal Pointer for Counter Dials 53 Odd - Complete Transfer .. 78 
91540 Carriage Cover Assem. - 91580 Accumulator Dial Shaft Assem. - 

8 Bank 7th Position . 2... 53 Even - Complete Transfer. . 78 
91538 Decimal Pointer for Accumulator 91590 Carriage Cover Latch Assem. - 

Dials..... ae RIGHE: sce hailey le Cals Matece ee TE) 
91539 Decimal Pointer for Counter Dials 91595 Carriage Cover Latch Assem. - 
91542 Accumulator Decimal Pointer Bar- Left. . 6. eee ee ee eee rc) 

8 Bank . 91601 Bail for Disabling Complete 
91543 Counter Decimal Pointer Bar - Transfer Gear. ......- 7 

B Bank 91602 Bail for Disabling Complete 
‘91547 Split Clearance Position Indicator Transfer Gear ......055 78 
91590 Carriage Cover Latch Assem. = 91603 Bail for Complete Transfer 

Right Blockout . 2.0.2.6. ee ee 78 
91595 Carriage Cover Latch Assem. - 91604 Shaft for Transfer Blackout - 

Left f B Banks ese a FB 

2013 2-56 Special Flat Head Screw 91604-T Shaft for Transfer Blockout - 

2120 3-48 x .182 Special Screw 10 Bank. 2.6. ee ee ee 73 

2242 4-36 x 1/4 Oval Head 91606 Complete Transfer Plate... - 738 

Phillips Screw 91607 Complete Transfer Support... 78 
91540-T Carriage Cover Assem. - 91610 Idler Gear Bracket Assem.. . ~ 73 

10 Bank 7th Positions... . 53 91612 Complete Transfer Idler Gear - 
91538 . Decimal Pointer for Upper sabre. Scteh eee See 18 

Accumulator Dials 91613 Complete Transfer Idler Gear - 
91539 Decimal Pointer for Counter Dials Lower. ..... a 78 
91542-T Accumulator Decimal Pointer Bar- 91615 Zero Stop Slide Assem. - Accum. 


10 Bank 


- 10 Bank - Complete Transfer 78 
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nes" th eit 7S re te 
71630 Accumulator Dial Shaft Assem. - 90017 Bracket for Accumulator Rack 
8Bank Only ......... °77 Bumper 
91640 Accumulator Dial Shaft Assem. - 90018 Bumper for Clear Racks 
@ Bank Only - 90034 Retainer for Accumulator Clear 
P Complete Transfer 72 Rack 
91655 Optional Clear Slide Assem. .. 77 90526 Accumulator Clear Rack Retainer 
91662 Split Clear Latch Disabling Slide 81 90583 Bumper Bracket 
91663 Split Clear Latch Disabling Slide 82 91750 Accumulator Clear Rack -~ Right 
91665 Split Clear Latch Assem,. . . . 79 91755 Accumulator Clear Rack - Left - 
91670 Split Clear Setting Knob Bracket 8 Bank 
) Assem..... - pee eee TF 2020 4-48 x 3/16 Fillister Head Screw 
91675 Split Clear Latch Assem... . . 77 2025 4-48 x .200 Special Hex. Head 
[92680 Split Clear Setting Knob Bracket Screw 
Assem.. .... Ble ee ae 7 2187 6-32 Special Screw 
91710 Carriage Frames Assem. - 2220 Tie Screw for Carriage Frames 
8 Bank ~ 7th Position .... 76 4004 #4 Lock Washer 
90017 Bracket for Accumulator Rack 4060 Spring Clip 
i Bumper 4205 Washer 
90018 Bumper for Clear Racks 5213 Stud 
90034 Retainer for Accumulator Clear QI715-T Carriage Frames Assem. - 
Rack 10 Bank 8th Position 
90526 Accumulator Clear Rack Retainer Complete Transfer. ..,.: 78 
90583 Bumper Bracket 90017 Bracket for Accumulator Rack 
91740 = Accumulator Clear Rack - Right Bumper 
91745 Accumulator Clear Rack - Left - 90018 Bumper for Clear Racks 
8 Bank 90034 Retainer for Accumulator Clear 
2020 4-48 x 3/16 Fillister Head Screw Rack 
2025 4-48 x .200 Special Hex. Head 90526 Accumulator Clear Rack Retainer 
Screw 90583 Bumper Bracket 
2187 6-32 Special Screw 91750 Accumulator Clear Rack - Right 
40040 #4 Lock Washer 91755-T Accumulator Clear Rack - Left - 
4060 Spring Clip 10 Bank 
4205 Washer 2020 4-48 x 3/16 Fillister Head Screw 
5213 Stud 2025 4-48 x .200 Special Hex, Head 
9i’710-T Carriage Frames Assem. - Screw 
‘ 10 Bank ~ 7th Position. . . . 76 2187 6-32 Special Screw 
90017 Bracket for Accumulator Rack 2220 Tie Screw for Carriage Frames 
Bumper 4004 #4 Lock Washer 
90018 Bumper for Clear Racks 4060 Spring Clip 
90034 Retainer for Accumulator Clear 4205 Washer 5 
Rack $213 Stud 
90526 Accumulator Clear Rack Retainer 91720 Carriage Frames Assem. - 
90583 ‘Bumper Bracket 8 Bank 8th Position ..... 76 
91740 Accumulator Clear Rack ~ Right 90017 Bracket for Accumulator Rack 
91745-T Accumulator Clear Rack - Left Bumper 
10 Bank 90018 Bumper for Clear Racks 
2020 4-48 x 3/16 Fillister Head Screw 90034 Retainer for Accumulator Clear 
2025 4-48 x .200 Special Hex. Head Rack 
* Screw 90526 Accumulator Clear Rack Retainer 
2187 6-32 Special Screw 90583 Bumper Bracket 
4004 #4 Lock Washer 91750 Accumulator Clear Rack ~ Right 
4060 Spring Clip 91755 Accumulator Clear Rack - Left - 
4205 Washer 8 Bank 
5213 Stud 2020 4-48 x 3/16 Fillister Head Screw 
Bi7i5 Carriage Frames Assem. - 2025 4-48 x .200 Special Hex, Head 
8 Bank 8th Position - Screw 
Complete Transfer... 2... 73 2187 6-32 Special Screw 
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4004 #4 Lock Washer 2025 4-48 x .200 Special Hex. 
4060 Spring Clip Head Screw 
4205 Washer 2187 6-32 Special Screw * 
5213 Stud 2220 Tie Screw for Carriage Frames 
9i720-T Carriage Frames Assem. - 4004 #4 Lock Washer 
10 Bank 8th Position. .... 76 4060 Spring Clip 
90017 Bracket for Accumulator Rack 4205 Washer 
Bumper 5213 Stud 
90018 Bumper for Clear Racks 91730 Carriage Frames Assem. - 
90034 Retainer for Accumulator 8 Bank - $th Position. ... - 76 
Clear Rack’ 90017 Bracket for Accumulator Rack 
90526 Accumulator Clear Rack Retainer Bumper 
90583 Bumper Bracket 7 90018 Bumper for Clear Racks 
91750 Accumulator Clear Rack - Right 90034 Retainer for Accumulator Clear 
91755-T Accumulator-Clear Rack ~ Left - Rack 
10 Bank 90526 Accumulator Clear Rack Retainer 
2020 4-48 x 3/16 Fillister Head Screw 90583 Bumper Bracket 
2025 4-48 x .200 Special Hex. Head Screw 91760 Accumulator Clear Rack ~ Right 
2187 6-32 Special Screw 91765 Accumulator Clear Rack ~ Left ~ 
4004 #4 Lock Washer 8 Bank 
4060 Spring Clip 2020 4-48 x 3/16 Fillister Head Screw 
4205 Washer 2025 4-48 x .200 Special Hex. Head 
5213 Stud Screw 
91725 Carriage Frames Assem, - 8 Bank 2187 6~32 Special Screw 
9th Position - Complete Transfer 4004 #4 Lack Washer 
Complete Transfer... ... 78 4060 Spring Clip 
90017 Bracket for Accumulator Rack 4205 Washer 
Bumper 5213 Stud 
90018 Bumper for Clear Racks 91730-T Carriage Frames Assem. - 
90034 Retainer for Accumulator Clear 10 Bank 9th Position. .... 76 
Rack 90017 ° Bracket for Accumulator Rack 
90526 Accumulator Clear Rack Retainer Bumper 
90583 Bumper Bracket 9COls Bumper for Clear Racks 
91760 Accumulator Clear Rack - Right 90034 Retainer for Accumulator Clear 
91765 Accumulator Clear Rack - Left ~ Rack 
. @ Bank 90526 Accumulator Clear Rack Retainer 
2020 «4-48 x 3/16 Fillister Head Screw 90583 Bumper Bracket 
2025 4-48 x .200 Special Hex. Head Screw 91760 Accumulator Clear Rack - Right 
2187 6-32 Special Screw 91765-T Accumulater Clear Rack - Left - 
2220 Tie Screw for Carriage Frames 10 Bank 
4004 #4 Lock Washer 2020 4-48 x 3/16 Fillister Head Screw 
4060 Spring Clip 2025 4-48 x .200 Special Hex. Head 
4205 Washer Screw 
5213 Stud 2187 6-32 Special Screw 
91725-T Carriage Frames Assem. - 4004 #4 Lock Washer 
10 Bank 9th Position - 4060 = Spring Clip 
Complete Transfer. ..... 78 4205 Washer 
90017 Bracket for Accumulator 5213 Stud 
Rack Bumper 91740 Accumulator Clear Rack - Right.- 
90018 Bumper for Clear Racks 7th Position... . . soba date SE 
90034 Retainer for Accumulator Clear 91745 Accumulator Clear Rack - Left - 
Rack 8 Bank - 7th Position .... 76 
90526 = Accumulator Glear Rack Retainer 91745-T Accumulator Clear Rack - Left - 
90583 Bumper Bracket 10 Bank - 7th Position... . 76 
91760 Accumulator Clear Rack - Right 91750 Accumulator Clear Rack - Right - 
91765-T Accumulator Clear Rack - Left ~ 8th Position .......0- 76 
10 Bank 91755 Accumulator Clear Rack - Left - 
2020 4-48 x 3/16 Fillister Head Screw 8 Bank - 8th Position 1... 76 
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91755-T Accumulator Clear Rack - Left - 91790-T Carriage Cover Assem. - 
10 Bank - &th Position... . 76 10 Bank - 9th Position... . 53 
91760 Accumulator Clear Rack ~ Right - 91538 Decimal Pointer for Accumulator 
9th Position .-....... 76 Dials 
91765 Accumulater Clear Rack - Left - 91539 Decimal Pointer far Counter Dials 
8 Bank - 9th Position... .. 76 91542-T Accumulater Decimal Pointer Bar- 
91765-T Accumulator Clear Rack - Left - 10 Bank 
10 Bank - 9th Position... . 76 91543-T Counter Decimal Pointer Bar - 
91780 Carriage Cover Assem..- 10 Bank 
8 Bank - 8th Position .... 53 91547 Split Clearance Position Indicator 
91538 Decimal Pointer for Accumulator 91590 Carriage Cover Latch Assem. -— 
Dials Right 
91539 Decimal Pointer for Counter 91595 Carriage Cover-Latch Assem. - 
Dials Lett 
91542 Accumulatar Decimal Pointer Bar 2013 2-56 Special Flat Head Screw 
+ 8 Bank 2120 3-48 x .182 Special Screw 
91543 Counter Decimal Pointer Bar - 2242 © 4-36 x 1/4 Oval Head Phillips Screw 
8 Bank 94018 Carriage Stop Bumper - Left - 
91547 Split Clearance Position Indicator Bank... 2... 2 eee.) FF 
91590 Carriage Cover Latch Assem. - 94019 Carriage Stop Bumper - Right 17 
Right 94200 Carriage Shift Rack Assem. - 
91595 Carriage Cover Latch Assem, - SBank ... 6c eee eee WF 
Left 94200-T Carriage Shift Rack. Assem, ~ 
2013 2-56 Special Flat Head Screw 10Bank.... 60. 556.. « 77 
2120 3-48 x .182 Special Screw 94533 Counter Clear Rack Roller - 
2242 4-36 x 1/4 Oval Head Phillips Screw Genter 2... ee ee ee ee 16 
91780-T Carriage Cover Assem, - 94539 Counter Clear Rack Roller ~ 
10 Bank - 8th Position... . 53 Right & Left Ends .,.... 76 
91538 Decimal Pointer for Accumulator 
Dials 
91539 Decimal Pointer for Counter Dials 
91542-T Accumulatar Decimal Pointer Bar 
- 10 Bank , 
91543-T Counter Decimal Pointer Bar - - 
10 Bank 
91547 Split Clearance Position Indicator 
91590 Carriage Cover Latch Assem, - 
Right 
91595 Carriage Cover Latch Assem. - 
Left - 
2013 2-56 Special Flat Head Screw 
2120 © 3-48 x .182 Special Screw ° 
2242 «© 4-36 x 1/4 Oval Head Phillips Screw 
91790 Carriage Cover Assem. - 
8 Bank - 9th Position .... 53 
91538 Decimal Pointer for Accumulator 
. Dials 
‘91539 Decimal Pointer for Counter Dials 
91542 Accumulator Decimal Pointer Bar ~ 
8 Bank 
«91543 Counter Decimal Pointer Bar -~ 
8 Bank 
91547 Split Clearance Position Indicator 
91590 Carriage Cover Latch Assem. - 
Right 
91595 Carriage Cover Latch Assem. - 
Left 
2013 2-56 Special Flat Head Screw 
2120 3-48 x .162 Special Screw 
2242 4-36 x 1/4 Oval Head Phillips Screw 
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FRIDEN CALCULATING MACHINE TEST 


. This test is to te used with Form 73-7 Calculstor Unpacking Inspection Record which ~ 

. is enclosed wits each Calculator. When a Friden Celcwlatar is received from the 
Factary, it should be tested by & qualified member of the Service Department. Dis- 

crepancies that ere found are to be recorded under the proper Item on Form 73-7 

which is to be returned to the General Service Department at San Leandro. If no 


discrepancy is recorded - do not return Form 73-7. Use this test for testing a 
machine which has been repaired. $ F 


TUEM-1 - covers . : 
"3. 7 ++ Cheek the condition of the paint, the fit of the cavers and check for 
dents or damage. Y : i" ; 
Trem 2 - ELECTRICAL 


Without a selection in the Keyboard and the Add Key up, depress the 
Plus Key to close the Micro Switch. Check for the proper operation 
of the switch and motor. “ 


TIEMS 3-4 MAIN KEYBOARD KEYS & XSYSOARD COLUMN LOCKS ‘ eeu 

Depress all "9" Keys. Release each "O" Key by slowly depressing each 
column Clear Key; then follow by depressing 211 "8" Keys and releasing, 
all "7" Keys and relessing, etc. Next depress all "9" Keys; pull up 

eats ell Seperate Colum Lock Keys; try Keyboard Clesr Kay; also, try to 
depress other numerel keys in eech colum. all columns should remein 
locked. Clear each column with Separete Colum Clear Keys; depress 
ell "1" Keys; clear with Keyboard Cleer Key, and all Keys ahoule clear. 


TEEMS 5-6 SELECTION & ONE CYCLE ADD 
” With Add Key down, Check to see that all keys release with Plus end 
tEnus Keys. : 
Neve: Hold the Plus Key and the Miaus Key down for en instent after 
esch operation. The machine should not make more than one revolution. 
Release the Key slowly and redepress to check for clutch releasing. 
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ITE 7 AUTO. KEYROARD CLEAR 
- 7. . °°, With Add Key down, check the machine in all operations: The Keyboard 
should only clear at the completion of every operation except Multi- 
plier Clear. With the Add Key up, the machine should not clear the 
Keyboard in any operation. The Keyboerd sbould elso not clear during 
any operation when the Aad Key is down. 


Imm 8 COUNTER : i : 
Make the Multiplication test below by using the Plus and the Minus Keys: 
Check the lower Dials closely to see thst each Lower Dil registers 
correctly on each stroke. Plus 1CX meers Plus 10 individual strokes 
on-the Plus Key. Plus or Minus CX meens Plus or Minus 9 times. Do 

not hold the Plus or Minus Keys Gown, but make separate strokes. 


SET ON KEYBOARD 1123k54321 


i 
: 
i 


UPPER DIALS 
Plus 10x 21234543210 

“9x 1r23ks5ha2100 * 
7 " % 11234543210C0 
11234543210000 
11234 5i3270co00 


Liz3hsh321cccc00 


11234543210c00c00 
122345432200000000 
11234543210c0cco00e 


66 | won |ours [wor i 


1123454321Lc0c0000000 
12234543210C0CC0C000 
12123454221000Cc0000 


12234543210C00000 .. 
412345h3210000c0 Locooco 
1223454321000c0 


11234543210000 .. ht 
1123454321000 1000 
122345432100 


Nw | AAG [Oo 


; 


11234543210 
ox zs oocceceoco 
CTSER COUNTER TESTS a 


Place a finger at the left end of Counter Shaft and push with some pressure to the 

Ht, Depress and hold the Mirus Key for a Yew revolutions, then use the Plus Key. 
Place a finger at the right end of the Counter Scaft and push with scone pressure to 
the left. Again use the Plug and the Minus Keys. The Counter Dial operated by the 
.#L Primery finger shovld uct fail to rotate. Snitt the Carriage to the second posi- 
tion and repeat the above test. Try the test in ell Carriage positions. 


(continued) 
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(Counter Tests continued) 

With the Carriage in first position and the Diels clear, depress the Minus Key for 
placing all 9's in the Counter Dials. Turn the next to last Dial to a #8. Next, 
for one cycle at a time, repidly depress the Plus Key then the Minus Key. The 

Dial to the left of the 8 should show no movement. Turn this 8 to a 9 and move 

the 8 to the next Dial to the right. Repeat the test with the Plus and Minug Keys. 
Continue to move the & to the right. 7 


Place all 9's in the Counter Dials, have Add Key down and shift the Carriage to 

the last position. Turn the next to the last dial to an 8. “Place 2 1 in the first 
Keyvoard colum. Depress the Division Keys. Observe, as the machine is Dividing, 
that the Dial to the left of the 8 shows no movement. 


Repeat the test by shifting the Carriage back to the next to last position and 
moving the 8 to the next Dial to the right and turning the first 8 toa 9. Repeat 
the Division test. Continue to move the 8 to the right. 
ITEM 9 EXTRA TRANSFER 
Repeat each operation several times in each Carriage position. Listen 
for the Bell to ring on both Minus and Plus operations. Note if the 
Bell fails to ring in any Carriage position. 
ADD KEY UP 


KEYBOARD: 1 Locked in 


CARRIAGE DEPRESS 

POSITION CARRIAGE CLEAR UPPER DIALS LOWER DIALS 
= 2 Minus 99999999999999 99999999999 

Plus All Zeros All Zeros. 
Minus 999999999959990 99999999990 

Plus All Zeros ALL Zeros 

. Plus All Zeros All Zeros 

4 99999999000 


SE99SIISIGIIIGORO 
All Zeros All Zeros 


IISIGIIIIGII9IOOO 
All Zeros 


9999999999999900000 
All Zeros 


All Zeros All Zeros 
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TTEM. 10 FULL CARRY OVER : ; 


Make the following teat and see that the Transfer is complete in all 
Carriage Positions. ~ : ‘ 


SET 1 on KEYBOARD, LOCK IN 


Rep. Mult. 
Nez. Mult. 
Accum. Mult. 
Clee> Rep. Mult. 


Rep. mult. 
Neg. Mult. 
Acctz, Mult, 
“Clear Rep. Mult. 


“ g9gsgsessssagsqqq90o 
ALL Zeros : All Zeros 


Rep. Mult. 
Neg. lt. 
Ace. Mult. 
Clear Rep. Mult. 


ISSSSSSSSISOO 
1 Zeros ALL Zeros 


Ren. Mult. 
Neg. Mult. 
Acco. Mult. 

Clear Rep. Mult. 


SESSSESSSSISISSSOCOO $9999990CC0 
All Zeros ALL Zeros 


Rep. Mult. 
Neg. Mult. 
Acom. Melt. 
Clear Rep. Mult. 


ge99990ce00 


Rep. Mult. 
Neg. Mult. 
Accum. Mult. 

Clear Rep. Mult. 


999999999999959000000 gaggsooeo9e 
ALL Zeros All Zercs. 


Rep. Mult. + 
Neg. Mult. 
Accum. Mult. 
Clear Rep. Mult. 


SE9E9S9S999990000000 . - $9950C0CGC0 
All Zeros ALL Zeros 


Rep. Mult. 
Neg. Mult. 
Accum. Mult. 

Clear Rep. Mult. 


Rep. Mult. 
Neg. Mult. 
Accum. Mult. 

Clear Zep. Mult. 


it 


ITEM 13 
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OPERATING BARS 


Depress each of the following Controls several times and check for 
sticking, touching cover slots, proper operation, etc.: 


Plus Key Left Shift left Div. K. B. Clear 

- Minus Key Right Shift Stop Key K. Be Lock 
Enter Div'd Add Key Right Div. Counter Control 
Mult. Neg. Mult. Both Div. Mult. Non-Entry 
Mult. Clear Accum. Mult. Carr. Clear Repeat Mult. 


Depress each Tabulation Key from one to eight, making sure that each 
key remains down and restores the key which was already down. Start- 
ing with the Zero Tab. Key, depress Enter Div'd Key and check for the 
proper Carriage Tabulation; then the #1 Tab. Key, #2 Tab. Key, etc., 
until all Tab. Keys are checked for proper operation and proper 
Dividend entry. 


Work any Multiplication problem to prove proper action of Multiplier 
Keyboard, Multiplier Correction Key, Accumulative Multiplier Key, 
Negative Multiplier Key, and Repeat Multiplication. 


CARRIAGE SHIFT 

Using the Shift Keys, make sure the Carriage shifts freely into each 
position, both from Left to Right and from Right to left. Make sure 
the Shift Keys do not bind, rub on the cover, etc. Hold the Keys 
down and also use individual depressions. 

Work any 10 digits in Keyboard by 10 digit Multiplier and check for 
proper Automatic Carriage Shift. Work any 20 digits by 10 digits in 
Division and check for proper Automatic Carriage Shift, both to the 
Right and Left. 


POWER SHIFT ACT. MECH. 

Shift the Carriage to the extreme Right. Check for the proper operation 
of the Power Shift Actuating Mechanism by depressing the Carriage 

Clear Key. Observe that the Carriage begins to shift on the second 
cycle of the machine. If the Carriage is hesitating at the start or 
akips a shift now and then, this denotes that the Power Shift Actuating 
Mechanism is not latching or is not functioning properly. Test this 
action on each operating Key which returns the Carriage to first 
position. ie 
AUTO. CARRIAGE CLEAR 

Enter figures into the Upper and Lower Dials. Shift the Carriage to 
the right, depress the Carriage Clear Key. Observe the proper clear- 
ance of the Dials when the Carriage returns to first position. Test 
with the Multiplier Key also. 


CARRIAGE CLEAR RACKS & SPLIT & NORMAL CLEARANCE 

Try Optional Clear and Split Clear Knobs in both positions and check 
for freeness, proper detent action, rubbing on Cover, etc. Manually 
clear the Dials; check for proper clearing action. All Upper Dials 
should clear when the left Half of Clear Rack is locked in, but only 


to the position of the Split (7th, 8th, 9th) if Left Half of the Clear 
Rack is not locked in. 
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ITEMS 17-18- ENTER DIVIDEND: DIVISION ALIGNMENT: DIVISION 

: 19 Work the following problems, and check the ection of Enter Dividend, 
the proper Entry and the Division results. Check that the Division 
Aligner functions properly by shifting the Carriage back to position 
#1 efter each Enter Dividend operation and before depressing the 
Division Keys. The Carriage should automatically shift to the right 
until the figures are aligned. 
Use #9 Tab. Key first, then #8, #7, etc. to test in all Carriage 
positions. 


DEPRESS 


Div. Tab. 

left Soift 

Both Div. 
TITTTTTITTOOOOCCOCO 
TTTTITITT TTTTTTTT 
6666666666 6666666666000000000 
9999999999 6666666666 * 
5559959559 Div. Tab. 5555555555000000000 


Left Shift 
9999999999 Both Div. 5555599999 555555999 


DebeLyDy Dydd Div. Tab. 
Left Shift 
9999999999 Both Div. 


3333333333 3333333333000000000 
9999999999 3333333333 333333333 
22222220022 
9999999999 
naw). 
9999999999 
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Tre 20 0 AUTOMATIC TRANSFER 
Work the following problem ta test the transfer action. Other 
problems may alse be used. 


-— 
WE down. Add Key down. Counter Clear and set in non-cleering 


‘ | Position. 


Mest that the Selecti: Lever, which operates the transfer, restores 
after the operetion. Do this by depressing the Plus aud Miaus Key 
after the Transfer Acti ion, both Negetive and Fositive Trensfer. 


TMM 21 = MULTIPLIER KEYEOARD : . 
. Ceeck for the pr action of the Selection Keys; the Sector releas- 
ing; the Pins setting; the time of Carriage escapement. 
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ITEMS 22-23-24 AUTO. MULTIPLIER: MULTIPLIER CLEAR: REPFAT-MULT. 
Work the following Multiplication test by using the Repeat Key. 
ie 


ADD KEY UP 
SET 1111111111 ON KEYROARD, LOCK IN 


DEPRESS UFPER DIALS 


Rep. Mult. 
Mult. Key 
Neg, Mult. 

Clear Rep- Mult. 


1346801346531986532 1212121212 
x All Zeros ALL Zeros 


Rep. Mult. 
Accum. Mult. 2581369247519610853 2323232323 
Neg. Mult. All Zeros All Zeros 


2323232323 
BU3HBUZESL 
AsuShssks 


Clear Rep. Mult. 


eee 


Rep. Mult. 
Mult. Key 3815937L48507295174 3434343434 
Neg. Mult. All Zeros All Zeros 


Clear Rep. Mult. 


Rep. Mult. 
Accum. Mult. 50505050Kgh 99K 9495 ASuSUSHSNS 
Neg. Nult. All Zeros All Zeros 


Clear Rep. Mult. 


5656565656 Rep. Mult. 
Mult. Key 6285072950482603816 5656565656 
Neg. Mult. All Zeros All, Zeros 


Clear Rep. 


7878787878 Rep, Mult. 
Mult. Key 8754208752h57912158 . 7878787878 
Neg. Mult. All Zeros ALL Zeros 


Clear Rep. Mult. 


Rep. Mult, 
Accum. Mult. 
Neg. Mult, 
Clear Rep. Mult. 


9988776653445 566779 B989898989 © 
All Zeros All Zeros 


ITEM 25 


ITEM 26 


TTEM 27 


FRIDEN CALCULATING MACHINE CoO., INC. Page 2 
LFRIDEN CALCULATING MACEINE TEST 
SW - MULT, SETTING KEY 


Work any mitiplication problem by using the Mult. Setting Lever in 
all three positions. See that it restores properly end thet the” 


- right mitiplication is performed in each position. 


MN. E. 

Work eny miltiplicetion proolen with the MNE-down. Check that the 
Counter Dials do not rotete. Divide out and check that the Counter 
Dials do rotate. 


HALF CENT AND FRACTIONAL i 7 

Place ell 9's in Keyédoerd. With Add Key up, depress Plua Key once. 
Turn all three Clear Knots to non-clearing position. Place “1" in 
Multiplier Unit. Pull Repeat Key down. Depress Multiplier Kay, 
then Nigative Multiplier Key. ‘The first and last Dials with numbers 
should change. Others show 9's. 

Clear the Carriage in First position. ‘Set 5’s in all Half Cent or 
Fractional Dials. Observe that the Setting Twirler doops into 
position properly. Set “L" in Colum 1 and depress the Division 
Keys. Observe that the Carriege aligns end divides out. Ty this 
test with other figures in Fractional Dials. 


_ : 
Ses tests on Fages 32 and 33, SRW Menual. 


AQTO, DIVISION STOP 

With the $9 and qo Ted. keys depressed, divide all 9's by, 1's. The 

eens should stop automatically et the &th position, Continue | 
test by depressing tne #2 end #7 Tab. keys and divide 8's by 1's. 

the Carriege skovid stop | automatically at the 7th position. Continue 

test oy using Tab. keys T& 6, 645,584, hae 3, 3&2, 281. 


DUTERLOCKS 
fest interlocks by ette=oting to depress other operating keys during 
any operation. B 


SPRINGS 

Record under this Item any difficulty caused by 2 feulty spring. 
Record unhooked springs, xsuptured springs. Record by part number. 
Retura damaged springs attacked to Form 73-7. 


BROKEN PARTS 
Record under this Item any part that may be found broken. Record by 
Pars number. Return the pasts attached to Form 73-7. 


BINDING PARTS 

if it is necessary to ~remove the covers, check the machine carefully 
for binding parts. Ba specific when reporting such conditions by 
giving the proper mumbers anc locations cf the parts in the machine, 
Tae reeson for this comcition can then he traced. 


SCREWS & PINS 

Te it is necessary to remove the covers, check the machine carefully 
Zor lease screws, taper pins, nuts, clips, shavings, or other. evidence 
of careless workRQenship. Be specific when reporting such conditions 
by giving the prover number and locations of the parts in the mechine. 
Tye reason for this condition can then be traced. 


, Pepe tt 
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FRIDEN CALCULATING MACHINE TEST 


IUBRTCATIGN 


“If it is necessary to remove the covers, check and note thet all - 


parts requiring lubrication are properly lubricated. Record mder 
thie Item any discrepancy caused by improper lubrication. 


DAMAGED IN SEIFMENT 

Record under this Item any damege to the machine vitich might be ‘ue 

to rough handling, improper pactsing, or inadequate protection. Ir 
there is damage to the machine, always make e claim on the local 7 
office of the shipping company. Do this without delay. Record, also, 
any parts that may be found disengaged. 


OTRER 


Record under this Item eny other discrepancies thet are found which 
do not come under the Items listed. 


ASH FRIDEN CALCULATING MACHINE CO., INC. 
* STEEL CARRIAGE FRONT RAILS Gray Line Models 


easse~” 24655 “seaea7 


CARRIAGE RAIL ASSEMBLY 34032 


FRIDEN CALCULATING MACHINE Co., INC. Fage I 
COMPLETE TRANSFER — 10 BANK 


MODEL Cw, Dw. STW 


é _ NEW TYPE COMPLETE TRANSFER, JF, ON ALL MACHINES FROM 


SERIAL NO. STW-10-473331 


CWw-10-72161 DW -10-272115 


1. BAIL FOR DISABLING COMPLETE TRANS- 
FER IDLER GEAR: ,With Complete Transfer 
Blockout Bail A depressed manually, none of the 
Bails B should touch Bracket C and none should 
have more than .005 play in this position. This 
is to insure equal control of the Idler Gears. To 
Adjust, insert point of Screwdriver Dor other 
suitable brace under lower tail of Bail B and 
using Farming Tool £, form upper tail of Bail B 
as shown at right. 


2. COMPLETE TRANSFER IDLER GEAR SEC— 
TION: There should be an equalamountof back- 
Jash or play in both Add and Subtract motions. 
This canbe determined by turning #12 Dial slowly 
by Dial Wrench or in the machine by handcrank, 
and noting how the individual Dials pick up as 
the transfer motion progresses from the 12th 
Dial to the 20th Dial. If the Idler Gear Section 
is in too deep, there will be more backlash or 
play in Minus than in Plus. [f the Idler Gear 
Section is not in deep enough, there will be more 
backlash or play in Plus than in Minus. Adjust 
as follows. 


INWARD: Turn AllenScrews A,B and H outward 
and tighten Screws C and D a like amount. 


OUTWARD: Turn Screws C and D outward and 
tighten Screws A, B and H a like amount. 


CAUTION: 1/12thofa turnof the adjusting Screws 
may be sufficient. Keep the Idler Gear Séction 
Adjustment even. There should be anequal 
amount of backlash at both ends of the Idler Gear 
Section and it may be only necessary to adjust 
at one end. TIGHTEN SCREWS C AND D VERY 
LIGHTLY to prevent distortion of bracket E. It 
is not necessary to disturb upper bracket. 


Shown in sketch are Idler Gears F and Transfer 
Gears G on the Product Dial Shafts. This illus- 
trates how the Gears mesh together. 


3. ZERO STOP SLIDE: In Home Position there 
should be .0L5 to .025 clearance between Points 
A on the Zero Stop Slide and Points B on the 
Zero Cams. Adjust at Stop C. After adjusting 
Stop C, far an STW machine check adjustments 
37, 38, 40, 41, 42, 43, 46 in your STW Manual. 
For a CW machine check adjustments 35, 36, 39, 
40, 41, 42, 45 in your CW-DW Manual. For a 
DW machine check adjustments 35, 37, 41. 42, 
45 in your CW-DW Manual. 


FRIDEN CALCULATING MACHINE Co., INC 


4. “DISABLER BELLCRANK: ze 
‘Giear Slide pulled all the way to the right adjust 
Eccentric A so that Lever B moves Disengaging 
Bail rearward as far as possible without 
forcing. With the Optional Clear Slide in Home 
‘Position, there should be no pressure of Lever 


|B against Disengaging Bail. .002 to .003clear- . 


ance is preferable. A greater Gap may delay 
disengaging actian. To check, put all 9's into 
(curriage and clear by hand. 


5. COMPLETE TRANSFER BLOCKOUT-IN- 
‘BOARD ORDERS: ‘Carriage in extreme right 
position, all Idler Gears A should be disengaged 
, from Transfer Gears B. Adjust by Blackout C. 


Blockout G should be moved rearward to raise ~ 


Idler Gears Aas high as possible without binding 
tha Dials or the Carriage. If Gears A are too 
low, Dials will attempt to transfer. 


6. COMPLETE TRANSFER DISENG AGING ARM. ° 
(SEQUENCE: ADJUSTMENT): ?In Home Position 
Roller A should set in notch on ArmB as sho 
Adjust at C. 


7. DISENGAGING ARM.. (SECOND ADIUST- 


MENT): With Division Key depressed, Lever D. si 


should raise Idler Gear Bas high as possible 

without binding the Dials or the Carriage, This _ 
should be tried in all Carriage Positions. Ad- 

just by Eccentric A. If Idler Gear B is too low, 

dials will attempt to transfer when spun. With 

Lever E in Home Pasition, there should be a 

minimum of .002 clearance between Lever D and 

Disengaging Finger F. (see Fig. 2). 


8. BELL TAPPER ASSEMBLY: ‘To adj af for 
proper ringing action when making an overdraft » 
form Tail A. To adjust Beli not ta ring 3 in Divi - 
sion, form Tail B. = i 


tosst FRIDEN CALCULATING MACHINE CO.,. INC. Paged 


COMPLETE TRANSFER — 10 BANK 


MODEL Cw. Dw. STW 


TESTING PROCEDURE 


To preform Detent and Pickup checks shift car- 
riage to the last position. Turning Shift Gear By 
hand, position carriage half way between lest 
position and next-to-last position. 


DETENT CHECK: Turn Dials slightly out of cen- 
tralized position and release to see that they re- 
turn to center of detent. Failure to centralize 
easily may indicate Idler Gears are being held 
too high by Disengaging Mechanism. Also look 
for binds in Sensing Fingers and Dial Bearings. 


PICKUP CHECK: Turn Dials backwards from 0 
through 9 to 8 and back through § to 1. Do this 
several times. No flicker or attempt totransfe> 
to the next dial to the left should be seen. A 
movement in the next dial to the left indicates 
Idler Gears are not being held high enough by 
the Disengaging Mechanism. 


1. Make Pickup Check. If dials try to transfer, 
the Idler Gears are not being held high enough. 
See adjustment 5. 


2. Try transferring Minus and Plus in all Car- 
riage Positions with a 1 in the first column af 
the Main Keyboard. If any dials tend to spim or 
not transfer correctly, first check Carriage Ad- 
justments and Geneva Clearances, and in par- 
ticular, #12 Geneva. Do not attempt any adjust- 
ment to the Idler Gear Section until all other ad- 
justments have been corrected. 


3, Transfer 9’s into Carriage and clear under 
power, If trouble develops here, see adjustments 
Zand 4. 


4. Transfer 9's in and out of Carriage using 
Negative Mult. followed by Accumulative Mult, 
under power. Do this a number of times. 


5. Try Division witha 1 in the first column of 
the Main Keyboard. Shift Carriage ta extreme 
right ard Divide across. If Dials to the left of 
the blockout point tend to flicker or attempt to 
transfer, sae adjustments 6 and 7. 


NOTE: The following adjustments also affect 
Complete Transfer, #12 Geneva shauld be checked 
for clearance to the Cam on #6 Actuator. Keep 
adjustment clese, not over .002 to .003clearance. 


Carriage, Shift Rack adjustment should be kept 
close for perfect mesh of Add-Subtract Gears 
with Product Dial Gears, A little to the right or 
left may affect Complete Transfer Action. 


A loose Carriage affects Complete Transfer. 


To check the Carriage Shift Rack Adjustment, 

apply pressure to the Carriage, both to the right 

and then to the left while transferring 9's in and’ 
out of the Accumulator Dials. Do this in allCar~- 

riage Positions. If the Dials tend to falter or 

fail to transfer properly, the Shift Rack should 
be adjusted slightly in the direction indicated by 

this test. That is, if failure is noted when press- 
ing the Carriage to the left, the Shift Rack should 

be moved slightly to the left to move the Carriage 
to the right. 


Doge 4 
- MODEL CW, DW, STW 


1. 


5. 


FRIDEN CALCULATING MACHINE CO., 
COMPLETE TRANSFER — id BANK 


INC. Lesst 


INSTRUCTIONS FOR CONVERTING OLD TYPE COMPLETE TRANSFER MACHINES 


TO NEW TYPE, 


If machine has old type #12 Add-Subtract 
Gear Shaft Assembly 50695, it should be re- 
placed with new type 50795. Old type has 
brass Add-Subtract Gear and the new type 
is udylited for identification. 


Remove Disengaging Arm Assembly 31690 
and replace it with 31810, using Spring 1012 
to Counter Rocker Arm as shown on page 5. 


Remove Transfer Blockout 31558 and re- 
place with 31558-1. 31558-1 is shorter and 
has a sharper form on the left end. Adjust- 
ment 5. 


Remove 41060 Blocking Arm and replace 
with 41050. Adjustment 6. 


Remove Shaft 91604-T-and replace it with 
91604-T-2, When installing Shaft use the 
same Disabling Bails 91601 & 91602 that 
were removed. See nate. 


Install 91365, Complete Transfer Disabler 
Arm. 


Install 91370, Complete Transfer Bell Black- 
out, Adjustment 8. 


Remove Zero Stop Slide 91615 and replace 
with 91820-T. 


Remove Bumper 90018 from Bracket 90054. 


10. 


li. 


12. 


13. 


4, 


1s. 


Install 91344 Disabler Bellcrank Actuating 
Plate. 


Remove 90553 Zero Stop Lever and replace 
with 91824. 


Remove 91695 Carriage Rail Brace Assem- 
bly and replace with 91695-2. 


Install 91340 Disabler Bellcrank. Adjust- 
ment 4, 


Install 91529 Sensing Finger in place of 19th 
Order Sensing Finger, 91527, and 20th Order 
Sensing Finger, 91528. 


Make all adjustments ané check machine. 


NOTE: New style Accumulator Dials 91350 & 


91360, also new style Idler Gear 91614 and 
new arrangement of Disebdling Bails 91602 
can not be installed on machines prior to 
serial no. C W-10-72023, DW-10-271972, 
STW-10-470176, unless the Carriage Frames 
are taken apartand the Rear Carriage Frame 
milled to clear the wider Transfer Gears on 
the Accumulator Dial Shaft Assemblies 
Also 91608 Plate will have to be used in 
place of 91606. 

When replacing the individual Accumulator 
Dial Shaft Assembly be sure to use the car- - 
rect type. 


ane 
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FRIDEN CALCULATING MACHINE CO., INC. 


COMPLETE TRANSFER 


Page 5A 


MODEL: Cw, DW, 


STW, ACG, SRW 


ADJUSTMENT: Step 1, Fig. 1. (See inset - reverse side) With the Carriage aff, depress the Division 
‘Keys and cycle the Drive Shaft until the Division Auxiliary Latch is deletched. Adjust.41040 until the 


_ Genter Line of the Roller is slightly above the Edge of 31910. Step 2, Fig. 2. 


(See inset - reverse side) 


With the machine still in Division, form 31913 so it is pressing against 31558, This pressure will 

cause a slight movement of 31558 and is necessary to insure that 31913 will properly raise the Idler 
Gears. This prevents a transfer to the left of the position being disabled during Division. The Point 
of 31913 is to be even or above the surface of 31558. 


* NOTE: 2142 replaces 2071 and lockwasher 4006 placed on leit side of 6073. To prevent screw from 


contacting 41040. 


PARTS LIST 


Spring si, $6 4 saw weer. oe 
Spring... ---- wens edie 
Spring. se. eee ee eee 
Spritig:. s-6-5) sos 6 wie ees 
Spring... Bete sees 


4-48 x 218 Special Screw 253s 
6-40 x 1/4 Fillister Head Scvew 2 
6-40 x 3/16 Fillister Head Screw 
6-40 x 5/16 Fillister Head Screw 
SpecialScrew....----.-- 
6-40 x .343 Special Screw .. ~~ 
3-38 x 187 Screw... 0-2 
3-38 x .190 Guide Screw .... - 
3-38 x 187 Screw... 6. ee 


6-40 x 1/4" Hex Machine Screw Nut. -- -- ee es 


#6 Lockwasher «6... eee 
Spring Clip... 2. eee eee 
Washer 2... ee eee ee ee 
Spacer siers apy cece 8 g0 He io eee 
Spacer... seer een e erate 
Snap Washer ....-...--- 
Snap Washer ...-.- ee ees 
Stud... ee ee eee eee eee 
Bearing for Power Set Latch. . . 


Spring Transfer Lever Assembly - 
Spring Transfer Laver Assembly - 


Spring Transfer Restore Link . - 
Spring Transfer Latch .... ~~ 


Right... 2... 
Leeit -. 8 ewesoua 6 


Spring Transfer Centralizer Assembly . 2. + ++ 


_ Power Set Latch Assembly... - 
Complete Transfer Blockaut . . . 


Left Frame ~ Rear Section STW-ACG 8-Bank . 


Left Frame - Rear Section STW-ACG 10-Bank .. . 
Disengaging Lever Assembly - Full Capacity... - 


Disengaging Arm - Full Capacity. 
Center Bearing Plate Bracket . . 


Center Bearing Plate Brace Bracket... - - uses 


Left Frame - Rear Section DW ~ 8 
Left Frame - Rear Section CW - 8 


-Bank .--. ++ 
-Bank ... 
Left Frame - Rear Section DW - 10-Bank. . . 


Left Frame - Rear Section CW - 10-Bank..... + 


Bearing and Guide Plate Assembly 


Complete Transfer Disabling Lever Assembly ~~. 
Bellerank Lifter Shaft Assembly STW, ACG. SRW. . 


Belicrank Lifter Shaft Assembly ACG 


Bell Tapper Lever Bracket... - 


Bellcrank Lifter Shaft Assembly DW. .---- +--+ 


Center Bearing Plate Assembly - 
Left Frame ~ Rear Section. . - - 
Add - Subtract Gear... 2 2 ee 


Transfer Ratchet & Shaft Assembly « ste ee 
Add - Subtract Gate Assembly STW, ‘Acc, SRW ..- 


Add ~ Subtract Gate Assembly DW, 


CW ow a eis eee 


New Usage 
New Usage 
New Usage 
New Usage 
New Usage 
New Usage 
New Usage 
New Usage 
Replaces 2071 
New Usage 
New Usage 
New Usage 
New Part 
New Part 

New Usage 
New Usage 
New Usage 
New Usage 
New Usage 
New Usage 
New Usage 
New Usage 
New Usage 
No Change 
New Usage 
New Usage 
New Usage 
New Usage 
New Usage 
No Change 

No Ghange 
Usage Changed 
New Usage 
New Part 
New Part ~ 
New Usage 
New Usage 
Usage Change 
Usage Change 
New Usage 
New Usage 
New Usage 
Replaces 41050 
Revised 
Revised 

New Usage 
Revised 
Replaces 31555 
Replaces 45325 
New Usage 
New Usage 
No Change 

No Change 
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FRIDEN CALCULATING MACHINE CO., 


MODEL CW, DW, STW 


FRIDEN 


ost CALCULATING MACHINE CO., INC. Faye? 
COMPLETE TRANSFER — 10 BANK MODEL Cw, DW, sTW 
PARTS LIST 
PART PART SEE PART ART SEE 
NO NAME PAGE NO AME PAGE 
1012 Spring oa -~- 5 54665 Add-Subtract Gate Assem. 
1034 Spring eens 6 DW-10,CW-l0....---- 5 
1124 Spring ras -: 6 71208 Eccentric... 6-5 eee nee 5 
1126 Spring. 2. . ee eee eee eee 6 90043 Y8 Ballior Detent ....-.-.-. é 
1141 Spritigc c.s008 bee wee oe » 6 90054 Zero Stop Slide Bumper 
2013 2-56 Special Flat Head Screw . - 6 Bracket-Accumulater..... 6 
2020 4-46 X 3/16 Fillister HeadScrew. 5-6 90406 Optional Clear Slide Eccentric .. 5 
2020-F 4-48 X Ylé Special Screw ...- 6 91340 Disabler Bellcrank Assem. ... 6 
2022 4-48 X /4FillisterHeadScrew. . 5 91342 Eccentric Screw for Disabler 
2025 4-48 X .200 Special Hex. Head Screw Bellerank. 51.1 - ee ee 6 
Screw & 91344 Disabler Bellcrank Actuating 
2034 4-43 Special Screw. 2... 22 es 6 Plate... 2 ese eee vee 6 
2063 6-32 X 1 1/8 Flat Head Screw -. 6 91350 Accumulator Dial Shaft 
2106 Special Screw... eee eee 5 Assembly. Odd .....-. 6 
2115 4-48 X 5/32 Special Screw erate. 6 91360 Accumulator Dial Shaft 
2207 4-48 X 1/8 Set Screw... 2 ee 6 Assembly. Even... . 1 ee 6 
2220 Special Screw... 2... ee eee & 91345 Disabler Arm Assembly .... . 6 
2247 4-48 X 32 Set Screw ...-- 6 91370 Bell Blockaut Assem. ...-+. 6 
4007 4-48 X 1/4 Hex. Nut. ...---. 6 91504 Tie Strap for Carriage Frames . 6 
4000 Snap Washer for .093 91510-T Carriage Frames Assem.~ 
Diameter Stud. » 2-2 ee ee 5 10B.-7th Pos.-CW,STW... 6 
4004 #4 Lock Washer... - 2... + + 5-6 QLS15-T Carriage Frames Assem.- 
4006 #6 Lock Washer... 2. - Pecans 35. 10B.-DW .. « . oae 6 
4017 Washes eon cs od eioiers ne ey 8 g1s29 Sensing Finger (19th & 20th, 
4129 Snap Washer »....---+-+++ 6 Order) 2. ee eee ee eee 6 
7026 Dowel Ping... eee eee eee 6 91553 Twirler Knob. 2... ee eee 6 
31557 Complete Transfer Blockaut 9156) Accumulatar Dial. 2... ++ - - 6 
Bracket... 2.020 0+28 6 92602 Bailfor DisablingIdlerGear ... 6 
31558-1 Complete Transfer Blockout... 6 91603 Bailfor Complete Transfer 
31562 Bearing & Guide Plate Support. . § Blockout ..-.. ahs ete, a8 
31615 Left Side Frame Stud 91604-T-2 Shaft for Transfer Disabling 
c Assembly. STW-10-OBS.. 5 Bails 2. -- eee eee eee 6 
31800 Left Side Frame Stud 91607 Complete Transfer Support ... 6 
Assembly. STW-10 ..-- ~- 5 91608 Complete Transfer Plate... +. 6 
31810 “Disengaging Arm Assem.. . - - ~ 5 91610 Idler Gear Bracket Assem. «+. 4 
31812  Disengaging Arm-Upper ..- ~~ 5 91613 _IdlerGear - Lower... .- + -- 6 
34130 Left Side Frame Stud 91614 Idler Gear - Upper... - e+ 6 
Assembly. DW-10-OBS.. 5 91690 Bell Tapper Assembly... - + - 6 
34135 Left Side Frame Stud 91695-2 Carriage Rail Brace Assem. . - 6 
Assembly, CW~10-OBS .. 5 91715-T Carriage Frames Assem.~ 
34500 Left Side Frame Stud 108.-8th Pos.-CW, STW... 6 
Assembly. DW~10.---- - 5 91725-T Carriage Frames Assem.~- 
34505 Left Side Frame Stud 10B.-9th Pos.~CW, STW. . - 6 
Assembly. CW-10....-. 5 91820-T Zero Stap Slide Assem. . «+5 - 6 
41050 Disabling Lever Assem... +--+. 5 91824 Zero Stop Lever». + e+ - = oe 6 
50795 #12 Add-Subtract Gear and 
Shaft Assembly .---- ++ 6 
51430 Add-Subtract Gate 
Assembly. STW-10 ..--- 5 


4182 FRIDEN CALCULATING MACHINE CO., INC, Page | 
AUTOMATIC HALF CENT : . MODEL CW, DW, STW. 


Slide’ Half Cent Drive Bracket A as far to the left as the Inner Linkage B will allow. This positions 
the Transfer Gam G for each 1/2-¢ Dial in the fullest engagement with the 1/2-¢ Transfer Arm D. 
With thumb held against the Transfer Lever E and 1/2-¢ set in the Dial, twirl from9to0to see if a 
transfer is being made. Movement of the Zero Stop Slide F disables the transfer, so with the thumb 
still in place, clear out the Dial toa 5 from 0, The transfer which should normally occur when the 
Dial moves from 0 to 9 is disabled by the Clear Mechanism. If a transfer is still being made, slide 
Drive Bracket A slightly to the right, or check movement of the Zero Stop Slide F to see that it picks 
up as soon as the Optional Clear Slide G starts to move. 


Set Detent Spring H so that when the Clear Racks are pulled out by pulling the Optional Clear Slide 
there will be a positive detent action against the 1/2-¢ Accumulator Dial, When Clear Racks are re- 
leased, Detent Spring should not touch the Dial Detent Wheel J. 


Page 1A FRIDEN CALCULATING MACHINE Co. , INC. 8-552 
MODEL CW,DW,STW AUTOMATIC HALF C=NT 


FIG.3: With Transfer Cams K and N 
‘ on high point as shown, the Lips 
FIG.1: Pull Transfer Lever E part of Transfer Levers #:and'J should 
way out of Transfer Arm D and form throw the same. Adjust as shown 
in direction shown to obtain set - in Figure l.- : 
tings shown in Figures 2 and 3. 7 


FIG.4: Check Transfer Teeth L on 
FIG.2: There should be the same the Actuators. Adjust so. they are 
clearance between Transfer Cam N close to Transfer Gears M, 

and Transfer Lever J as there is 

between Cam K and Transfer Ara D. 

Adjust as shown in Figure 1, 


Additional check for Transfer Action. Ref; Service letter 225. 


Place all 9's in Keyboard. With Add Key up, depress Plus Key once. 
Turn all three Clear Knebs to non-clearing position. Place "1" in 
Multiplier Unit. Pull-Repeat Key down. ‘Depress Multiplier Key, then 
Negative Multiplier Key. The first and last Dials with numbers should 
change. Others show 9's, If incorrect, check as shown above and also 
Springs 1040 and 1006 per Service letter 225. 


INSERT IN YOUR SERVICE MANUAL FACING PAGE 1 
OF THE AUTOMATIC HALF CENT SUPPLEMENT. 


Page? ‘ FRIDEN CALCULATING MACHINE CO., INC. 2us2 
MODEL CW, DW. STW. : AUTOMATIC HALF CENT : 
i PARTS LIST 

PART PART 

no. NAME 
3102 Spring- 8 Bank. 
1136 Spring : 
2012 2-56 x 1/8" Fillister Haad Screw. 
2025 4-48 x .200 Special Hex Head Screw. 
2030 4-48 x 1/4 Special Screw. 
2063 6-32 x1 1/8" Flat Head Screw. 
4004 #4 Lock Washer. i 
4017 Washer, e 
4045 Spacer~ 8 Bank, 
4193 Washer, 
4205 Washer, 
31077 Stop for Power Set Latch Release- 8 Bank. 
91810 1/2-$ Carriage Frame Assembly- 8 Bank~ CW~STW Models, 
91810-T 1/2-¢ Carriage Frame Assembly- 10 Bank- CW-STW Models. 
918l4 1/2-$ Accumulator Clear Rack Retainer. 
91820 1/2-¢ Zero Stop Slide- Accumulator- 8 Bank. 
91820-T 1/2~¢ Zero Stop Slide- Accumulator- 10 Bank. 
91922 1/2-¢ Drive Bracket~ 10 Bank. 
91823 1/2~¢ Drive Bracket~ 8 Bank. 
91824 1/2-¢ Zero Stop Lever, 
91828 Spacer for 1/2+¢ Carriage frame assembly. 
91829 Bushing for Pivot Arm. 
91830 1/2~¢ Cam Slide & Tie Bar Assembly- 10 Bank, 
91838 1/2~¢ Cam Slide Clip. 
91340 1/2~¢ Cam Slide & Tie Bar Assembly- 8 Bank. 
91845 1/2+¢ Transfer Lever. 
91848 1/2~¢ Transfer Arm. 
91850 1/2-¢ Accumulator Dial Shatt Assembly- Odd. 
91asti 1/2-¢ Accumulator Dial Only. 
91853 1/2=¢ Holding Spring. 
91860 1/2=¢ Accumulator Dial Shaft Assembly- Even. 
91875 1/2~¢ Optional Clear Slide Assembly. 
91880 Accumulater Dial Shaft Assembly~ Special- Odd, 
921890 Accumulator Dial Shaft Assembly~ Special- Even. 

4415 1/2~¢ Carriage Frame Assembly- 8 Bank- DW Model, 
94415’ 1/2~¢ Carriage Frame Assembly- 10 Bank- DW Model. 
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TOUCHING... 


o 


1, TRANSFER ACTUATOR ASSEMBLY FOR DIVISION STARTING SLIDE: With Machine in Home Pa- 
sition and Transfer Setting Bail C touching Left Side Frame, there should be .002 to .005 clearance 
between Division Starting Slide A and Transfer Actuator B. Adjust by forming Transfer Actuator B 
at point indicated by arrow. Reason for this adjustment: If not enough clearance it would hold the 
Division Starting Slide to the rear. If wide it would effect adjustment #4, 


2. TRANSFER SELECTING FINGER: Pull Selection Gear back by rocking Bail A. Form Transfer 
Selecting Finger at B to stop on Brace C when Selection Gear has 75% engagement with #1 Actuator 
Segment. Reason for adjustment: To provide a limit of travel of the Selection Lever upon depression 
of the Transfer Keys. : 
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3. TRANSFER RESTORE LEVER: Depress Transfer Keys and crank Machine 1/4 cycle. Selection 
Gear muat have 50% to 80% engagement with #1 Actuator Segment. Adjust by forming Lever A at 
point indicated by arrow, This setting is not to be confused with the standard adjustment of Selection 
Gears. 


4, TRANSFER RELEASE. LEVER: Adjust Re- 5. TRANSFER LATCH: In Home Position there 
lease Lever A, By rotating Live Point 8 on should be a minimum of .005 clearance between 
Shaft, tahave 65% to 75% latch on Blocking Transfer Latch A and Transfer Release Lever 
Tail of Transfer Latch C. To Check, put ma- B. To adjust, form Transfer Latch Blocking 
chine in Division and tap the Transfer Keys. Tail A at point indicated by arrow. 


Latch should not drop off. 


3. TRANSFER SELECTING FINGER: With 
Bail A in neutral position there should be .005 
to /0L0 clearance between lip on Selection Lever 
‘and Selecting Finger. Adjust by forming Lip D 
to stop against Brace C, 
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4. TRANSFER RELEASE LEVER: Adjust Re- 
lease Lever A, by rotating Live Point B on Shaft, 
to have 65% to 75% latch on Blocking Tail of 
Transfer Latch C. To Check, put machine in 
Division and tap the Transfer Keys. Latch 
should not drop off. 


3, TRANSFER LATCH:. In Home Fosition, TranSfer Latch A must not touch Keyboard Clear Gate 
Shaft C and should have a minimum of .005 clearance between Transfer Latch A and Transfer Release 
Lever B. Adjust by Eccentric D on Bellerank Lifter Shaft Assembly, 
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. PARTS LIST 

PART BART 

wo ‘ NAME 

1008 a ee cece tae ee ees New Usage 
1010 See Se Seer e Wika ee Fe wena s, New Mange 
1012 ehyer ah erie: 2: Sis iene a8 New Usage 
1015 eas ote Ye! eras New Usage 
1075 byteanghiaiat et octal wie faye Replaces 1073 
1041 eer a ne err ‘Temporary 
HOS Spring. cab pelere tere, © eieeyene co: 28 see eens New Usage 
1149 SO 8 iat eB SERVE PETES New 
ist z obing. 6: 4; Bide tebe eres! New Usage 
2020 ster Head Screw. - 2 ce ee eee New Usage 
2025 4-48 x .200 Ssecial Hex Head Screw... eee ee eee New Usage 
2194 Gn40 x 1/8" Set Screw oe ee ee New Usage 
2241 4-48 Special Screws... ee New 

2256 4-48 x 1/8" Soecial Flat Head S. New 

2266 6-40 Special Screw... 1.6. New 

3007 © 4-48 x 1/4" Hex Nuts oe New Usage 
3018 6-40 x 1/4 Hex Nut... ee New Usage 
4004 #4 Lock Wa EEE Sia JoneMarint er iehal Gree e Vere, Se New Usage 
4006 #6 Lock Washer 2. ec. eae e New Usage 
4017 Washer, etal ealaie Wis New Usage 
4107 Roller ¢ tenes New Usage 
4110 erettorarer S Replaces 65195 
4129 Sete New Usage 


4239 Restore Laver Assembly... cee eee eee New 

4250 Spaces we... 6. facto) Shemale a) arise ge We eielei6 a Soa tase Je NOW: 

5512 Eccentric Adjesting Stud 2... oe ep ee te ee eee eee ete New 

11435 Assembly - 8 Bank. 2. eee ee eee ee Replaces 11385 
Tryst Front Top Cover Assembly - 10 Bank 2. ee ee eee eee ee Replaces 11955-T 
Tew , Switch Contra: Lever Assembly - Transfer .--- 2. -..4-+-.4.. Replaces 212059 
32670 Add-Subt, Gate Contral Bail Assembly. 2. 2 eee ee ee ee eee Replaces 31660 
31705 Leét Side Frame Stud Assembly 6. ee ee eee Replicas 11610 
41200 Beilerank Liter Shaft Assembly... 2. 2 2 eee ee ee ee eee Replaces 41285 
a1205 Transfer La:ch Disabling Arm Assembly .- 10-0 eee eee eee New 
41210 Bellerenk Lifter Pawl Assembly». 0-0 ee ee eee ee ee ee ee Replaces 40030 
41215 Transter Restore Lever Assembly. . 2 2 eee ee eee ee tee Replaces 65165 
61395 Adjustable Counter Reverse Interlock Lever Assembly... . 4+... Replaces 61382 
64399 Pius~Minus Gate Central Lever Lirk 2 2 eee eee eee eee eee Replaces 64597 
65125 Division Starcing Slide Assembly - Traasfer . 2-05 eee ee es Replaces 65130 
65135 Counter Reverse Actuating Shaft Assembly .. e+. eee eee eee + Replaces 61380 
ESET Transfer Lach Assembly, 66. ee se ee ee ete eee New 
65151 + ‘Tranafer Selection Ball... ee ee ee ee eet eee New 

65153 Transfer Selecting Finger 1... ee ee ee ee tte tet erence New 

65170 Pasitive Trazsfer Counter Reverse Actuator Lever Assembly ....,,. New 

65175 Live Point Assembly for Transfer Release Lever... . New 

65178 Transter Release Lever... 0+ 2 eee ee ee ee New 


65180 | Transtar SkaftAssembly. 21. ee ee ee ee eee New 
GSLB1 Transtez Shazt *. 
65185 Transfer Secting Bail Assembly 
§5190 Transfer Acvsator Assembly for Division Slide 
073 6/0 x 3/8" Taper Pin . 
6atas Transfer Seving BailAssembly .- 22-2 et eee eee ee eee New 
65190 Transfer Acvuator Assembly for Division Slide... 2.262215. New 
71290 Return Clear Actuating Lever Assembly (Front)... 2... + eee) Revised 
80555 Selecting Ars: Assembly (Short- Rear). 2. eee pe ee ee ee Replaces 80515 
80580 Selecting Aro: Assembly (Snort- Front) . 2. ee ee ee ee ee ee eee © Replaces 80520 
81155 Keyboard Clear Block Release Lever Assembly. .....-.+..-.., Replaces 81150 
1275 Top Plate Assembly~ Multiplier Keyboard. . - ~~... +2 ee eee ~ Replaces $1270 
a128s Transfer Keys Interlock Assembly. 2. 2 2 2 ee ee ee ee eet eee New 
$1292 ° Transfer Keys Supporting Bracket. . 2... 2 ote eee see eeee New 
g1Z29z Transfer Key- Positive... 2-2 2 ee eee ee ee ee eee ete New 
a1293 Transfer Key Top- Negative. 22 6 eee ee ee ee eee ee eee eee New 
31294 Transfer Key Tap~ Positive -- = - 2 2 ee ee ee ee ee ee) New 
81295 Transfer Key Assembly- Negatives... ee ee eee eee eee eee New 
31375 Bottom Plate Assembly... 2. 2-2-2 -- ses ee eee ee © Replaces 81245 
ater? Selecting Am Guide 2. ee eee ee eee ee Revised 
Blar9 - Selecting Arm Guide Support,» ++. 2-25 - ce eee eee nes Revised 
a1975 Keyboard Lock Actuating Slide Assembly - ++ .+-+--+---++..+ Replaces 81875 
51980 Keyboard Clear Disabling Levers & Shaft Assembly . see ees Replaces 81135 
81145 Keyboard Clear Disabling Lever Assembly 
81985 Keyboard Cicar Disabling Bellcrank Assembly 
2072 6/0 x 11/32" Taper Pin 


8t9as Keyboard Clear Disabling Bellerank Assembly ......--.-++..2. Replaces 81140 


